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NEW AND UNUSUAL AGARICS FROM 
NORTH AMERICA. II ^ 




Alexander H. Smith 
(with 2 figures) 



Six new species are descrilied and one new combination is made 
in the following account. In all, ten species distributed in Hy- 
pholoma, Inocyhe and Tricholoma arc considered. The specimens 
were collected in the Great Smoky Mountains National Park in 
Tennessee and North Carolina, the Adirondack Mountains of New 
York, Michigan, and the Pacific Coast Region. 

As limited here, the genus Hy pholoma includes those species 
placed in the genus N ematoloma by some European authors. The 
limits of Hypholoma are thus extended to include a series of 
mostly bog-inhabiting species of gregarious habit and slender stat- 
ure formerly placed in Psilocybe, which have long been known to 
differ from the lignicolous more or less caespitose species of Hy- 
pholoma only in size, habit and habitat. When so limited, the 
genus Hypholoma comprises a group of very closely related species. 
The character of fleshy or cartilaginous stem is scarcely a usable 
specific distinction in this group and utterly without value as a 
possible generic distinction. Viscidity of the stipe, like that of the 
pileus, appears to be a specific character, and, at least for the pres- 
ent, seems to be without particular phylogenetic significance in this 
group. Of the two species with viscid stipes admitted here, one 
is obviously very closely related -to Hypholoma udum. The other 

^ Papers from the University of Michigan Herbarium. 

[Mycologia for November-December (32; 683-838) was issued December 

1, 1940] 
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does not appear to be closely related to any other species of agaric 
and is placed in Hypholoma because of the cystidia and the truncate 
apices of its spores. 

The curious pleurocystidia (which can be demonstrated best in 
dried material which has been revived in KOH) are a very reliable 
generic character. The cystidia and the structure of the pileus are 
correlated with a certain aspect which the collector soon learns to 
recognize in the field, and by which the group, with the exception 
of H. anomalutn, can be readily identified at sight. 

The fragile species with a layer of inflated cells forming the 
cuticle of the pileus are of course excluded. These are now placed 
in the genus Psathyrella along with most species formerly referred 
to Psathyra and some previously placed in Psilocybe, 

The collection numbers cited are the writer’s. All color names 
within quotation marks are taken from R. Ridgway, Color Stand- 
ards & Color Nomenclature, Wash. D. C. 1912. The specimens 
are all deposited in the Herbarium of the University of Michigan. 

Hypholoma anomalum sp. nov. (fig. 2 B,C, E) 

Pileus 2 cm. latus, conico-umbonatus, glutinus, subrimosus, laete ochraceus ; 
lamellae angustae, adnatae, subdistantes, olivaceo-luteae ; stipes 4.5 cm. 
longus, 2.5 mm. crassus, equaliter, glutinosus, apice siccus, iibrillose pruino- 
sus, sursum pallide luteus, deorsum aurantioluteus ; sporae 11-14 X 5.5-7/*; 
pleurocystidia et cheilocystidia 35-50 X 6-12 /*, lutea, submucronata. Speci- 
men typicum legit prope Grassy Patch, Great Smoky Mountains National 
IJark,. Tenn., Sept. 3, 1938, A. H. Smith n. 10782, in Herb. Univ. of Mich, 
conservatum. 

Pileus 2 cm. broad, plane with an abrupt conic umbo and slightly 
decurved margin, surface glutinous, subrimose along the margin 
beneath the gluten, appearing finely appressed fibrillose under a 
lens, disc “ raw sienna,” the remainder “ ochre yellow ” (bright 
yellow), when dried the disc “tawny” and the margin “amber 
brown ” (bright yellowish brown) ; flesh pale yellow, firm, odor 
and taste not distinctive; lamellae narrow, depressed-adnate, sub- 
distant, equal, near “ Isabella color,” edges even ; stipe 4.5 oft. long, 
2.5 mm. thick, equal, glutinous over the lower two-thirds and 
orange yellow, pale yellow and fibrillose scurfy above, soon dry 
and appearing agglutinated fibrillose under a lens; spores 11-14 X 
5.5-7 /*, rusty brown in deposit and pale cinnamon brown under the 
microscope, furnished with an apical hyaline pore and an incon- 
spicuous hyaline apiculus, smooth in KOH (in water-mounts of 
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fresh material the exospore appeared slightly wrinkled) ; basidia 
four-spored; pleurocystidia and cheilocystidia abundant, sessile or 
with a thick short often curved pedicel, mucronate to subfusoid 
(similar in shape to those of Hypholoma udum), 35-50 X 6-12 fi, 
imbedded or projecting, yellow in water mounts of fresh material, 
hyaline or rusty brown in KOH, usually with a highly refractive 
amorphous content, scattered cheilocystidia of the thin-walled sac- 
cate to fusoid type also present; gill-trama with contorted highly 
refractive lactifers; pileus-trama made up of a surface layer of 
innate hyphae 4—5 fjL thick with their free portions gelatinous (not 
forming a typical separable pellicle), the hyphae arising from a 
compact highly colored but otherwise not differentiated hypo- 
dermis, the remainder faintly yellowish and homogeneous, lactifers 
present. 

Singly under rhododendron, Grassy Patch, Great Smoky Mts. 
National Park, Tenn., Sept. 3, 1938, No. 10782, 

This most interesting and unusual agaric is known from a single 
specimen, but in view of its striking microscopic characters it would 
be difficult to mistake it for any other known agaric. The com- 
bination of cystidia and spores relate it to the slender species of 
Hypholoma included in this pajier, and it is on this basis that I 
place it here. However, the color of the fresh spore deposit offers 
no suggestion of such a relationship. This may seem to be a 
serious discrepancy at first, but it should be remembered that Hy- 
pholoma elongatipes was described previously both as a Naucoria 
and a Psilocybe because of its brown spore color, or at the most 
only slightly reddish-tinged spores. The combination of the glu- 
tinous stipe arid pileus of H, anomalmn are also unusual in Hypho- 
loma, but do not exclude it from that genus. The fungus re- 
minded me of an Inocybe when it was collected. However, the 
viscid stipe, truncate spores, HypholomaAikt cystidia and viscid 
cap make a combination of characters not found in species of Ino- 
cybe, It is equally out of place in any of the genera Singer (8) 
has placed in the Cortinariaceae. 

H3rpholoma viscidipes sp. nov. 

Pileus 1-2 cm. latus, obtuse campanulatus, glaber, viscidus, hygrophanus, 
pallide brunneus demum subisabellinus ; lamellae adnatae, latae, confertae, 
pallidae, demum obscurae; stipes 7-10 cm. longus, 2-2.5 mm. crassus, cavus, 
cartilaginus, viscidus, apice subfrillosus; sporae 9-12 (14) X6-7ai. Sped- 
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men typicum legit prope Mud Lake Bog, Whitmore Lake, Mich., Oct. 5, 
1939, A. H. Smith n. 14945, in Herb. Univ. of Mich, conservatum. 

Pileus 1-2 cm. broad, broadly conic, becoming campanulate, sur- 
face glabrous, viscid, opaque, margin incurved at first, color “ cin- 
namon brown ” to “ Sayal brown ” when moist, fading to “ clay 
color '' or “ cinnamon buff ” (dark to pale rusty brown and fading 
to pale buff or sordid yellowish brown, pale tan in dried speci- 
mens) ; flesh soft, rather thick, pallid watery brown, fading to 
buff, odor and taste not distinctive; lamellae bluntly adnate, de- 
veloping a decurrent tooth, close to crowded (27-32 reach the 
stipe), 3-4 mm. broad (quite broad), pale grayish when young, 
slowly becoming dull chocolate brown, edges white-fimbriate ; stipe 
7-10 cm. long, 2-2.S mm. thick, equal, hollow, pliant, glutinous 
from a thin gelatinous layer (readily demonstrable under the 
microscope in mounts of fresh material), glabrous or appearing 
somewhat appressed fibrillose beneath the gluten, arising from deep 
in the moss beds but no typical pscudorhiza evident ; spores ellip- 
soid, 9-12 (14) X 6-7 /i, purple brown in mass, sordid yellowish 
brown under the microscope when revived in KOI I, smooth; ba- 
sidia four-spored; pleurocystidia scattered, mucronate to clavate, 
content appearing granular in fresh material but when revived in 
KOH appearing as an irregular amorphous mass which is highly 
refractive; cheilocystidia very abundant, narrowly clavate to sub- 
capitate, thin-walled, hyaline ; pileus-trama homogeneous beneath a 
gelatinous separable pellicle made up of hyphac about 2 /i in 
diameter, the hyphae of the tramal body 8-9 /x thick. 

Scattered on moss in an old burn, Mud Lake Bog, Whitmore 
Lake, Mich., Oct. 5, 1939, 7-^945-type. 

This fungus is most closely related to Hyplioloma itdum, but can 
be distinguished at once by the viscid stipe. In addition the spores 
are distinctly smaller. There is no appreciable difference in color 
between the two. In a superficial way, H. viscidipes resembles the 
viscid-stiped species of Stropharia centering around 5*. semiglo- 
boides Murr. However, its partial veil is represented by only. a 
few appressed fibrils beneath the gluten of the stipe and no annulus 
or distinct fibrillose fringe is present on it. It must be recognized 
that the slender species of Hypholoma are very closely related to 
the slender viscid-stiped species of Stropharia. The discovery of 
H. viscidipes makes this similarity even more striking. Singer (7) 
apparently does not admit species with viscid stipes in Nematoloma. 
This brings up the question concerning the disposition of the two 
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fungi described here. H, anomalum and H, viscidipes might be 
placed in a genus by themselves. H, anomalum, however, bears no 
resemblance to //. udum whereas //. viscidipes could easily be mis- 
taken for it, if the viscidity of the stipe and the spore size were not 
carefully checked. H. anomalum, in fact, has no obvious relation- 
ship with any other species of Hyplwloma. It might be just as 
logical to place it in Stropharia, where it would most certainly be 
effectively buried because of its complete lack of an annulus. 

Hypholoma elongatipes (Peck) comb. nov. (Agaricus elon- 

gatipcs Peck, Ann. Rep. N. Y. State Mus. 29 : 40. 1878. 

Naucoria obtusissima Kauff. Papers Mich. Acad. 17 : 188. 
1933). 

This is a rather confusing species because of its brown spores. 
The color of the spores led Kauffman to place it in Naucoria where 
it was described as a new species in 1933. Both Kauffman and I 
overlooked the characteristic cystidia. Up to the time of our pub- 
lication, we had studied the fungus only in the fresh condition. 
The pleurocystidia are imbedded in the hymenium, anr^ are hyaline 
when fresh. Consequently, they are easily overlooked. In mounts 
of the gills revived in KOH, the amorphous highly refractive con- 
tent enables the cystidia to be located readily. I have studied 
Peck’s type and found that the Michigan specimens are identical 
with it. The spores of the type measure 9-11 X 5.5-6 /x. In ma- 
terial collected at I.ake Timagami, Ont., during the season of 1936, 
the spores measured 9-12 X 5-6 fi whereas in most Michigan col- 
lections they are 8-11 X 5-6 fi, 

A species very similar to H. elongatipes is found in Denmark. 
Lange (5) reports it under the name Psilocybe elongate, but refers 
both Psilocybe iida subspecies elongate and P. uda subsp. Poly- 
trichi in the sense of Fries to it. Kiihner (3) has given an ac- 
count of Hypholoma Polytrichi sensu Ricken which is at variance 
with Lange’s conception of P. elongate. Since I have found a 
species in North America which appears to be H, Poly trichi sensu 
of Ricken, I am using that name for it in the absence of a better 


one. 
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Hypholoma Polytrichi Fries sensu Ricken. 

Pileus 10-25 mm. broad, obtusely conic becoming campanulate 
and finally expanded, with or without a low umbo, glabrous except 
for scattered superficial fibrils along the margin at first, subviscid 
to moist, subhygrophanous, “ clay color,” “ tawny olive ” or ‘‘ Isa- 
bella color ” at first (sordid pale tawny or olivaceous brown), fad- 
ing to near “ chamois ” (pale yellowish buff), opaque when moist 
or only the extreme margin translucent striate ; flesh yellowish, car- 
tilaginous, odor and taste not distinctive; lamellae close, narrow 
(2-3 mm.), bluntly adnate, ‘'olive ocher” to “ olive yellow ” 
(greenish yellow) at first, becoming dark sordid purplish brown; 
stipe 5-7 cm. long, 1. 5-2.5 mm. thick, equal, rigid and very carti- 
laginous, smooth or twisted, glabrous or with faint patches of ap- 
pressed fibrils below, pruinose above, tawny brown toward the base 
and becoming sordid over the lower portion in age, apex near 
“ olive ochre ” (pale greenish yellow) ; spores,7-9 X 3.5-4 (4.5) /a, 
ellipsoid, smooth, with an apical hyaline pore, purple brown under 
the microscope in water mounts of fresh material, sordid pale bister 
when revived in KOH ; basidia f our-spored ; pleurocystidia abun- 
dant, 40-60 X 10-12 (15) ft, mucronate, with an amorphous con- 
tent when revived in KOH ; cheilocystidia 2S-36 X 7-10 /a, fusoid 
ventricose, hyaline, content not distinctive; pileus-trama with a 
slightly differentiated hypodermis beneath a very thin subgela- 
tinous pellicle. 

Gregarious on sphagnum and other mosses near Lake Michi- 
gamie, Michigamie, Mich,, Sept. ^11, 1933 (33-943). 

The specimens descrilied above do not agree in all their charac- 
ters with the European fungus as it is described by Ricken (6) and 
Kiihner (3). The important character, however, is the spore size. 
Both of the above authors characterize H, Pqlytrichi as a small 
spored species. I have but one collection of it, and in that one 
the spores are distinctly smaller than in the very common H. 
squalidelhim. 

Hypholoma squalidellum (Peck) Sacc. 

Pileus 1-3 (4) cm. broad, conic to convex, becoming campanu- 
late, expanded and with an obtuse umbo or plane to broadly convex 
in age, the margin frequently recurved in umbonate forms, surface 
glabrous and moist, either opaque or the margin faintly striatulate, 
the margin occasionally decorated with scattered fibrils from the 
remains of the rudimentary veil, color variable, bright or sordid 
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rusty brown when moist, subhygrophanous and fading to yellowish 
buff (“ zinc orange,” ” cinnamon rufus,” “ Saccardo's umber,” 
** clay color ” or near “ cinnamon brown ” at first and fading to 
“ ochraceous buff,” “ honey yellow ” or “ deep colonial buff ”) ; flesh 
thin but firm, somewhat cartilaginous, yellowish in age, pallid when 
young, odor and taste not distinctive ; lamellae close, narrow or be- 
coming broad only in extreme age, adnate, sometimes developing a 
slight tooth, whitish at first or pale olivaceous gray, sometimes 
“ pale greenish yellow,” at times developing a strong olive tinge 
before becoming purple brown ; edges even ; stipe variable in length 
depending on the habitat, when on naked peat soil 3-5 cm. long, 
when growing in sphagnum 6-10 cm. long, 1.5-3 mm. thick, equal, 
usually flexuous when growing in the open, very brittle and carti- 
laginous, covered at first with scattered patches of appressed fibrils 
which are the remains of a rudimentary partial veil, apex pruinose, 
pallid brownish toward the base when young, in age becoming 
rusty brown and finally '‘bister” (sordid blackish brown), paler 
and olivaceous to pale yellowish above; spores (8) 9-11 (12) 
X (4) 5-6 fi, ellipsoid, smooth, with an apical hyaline pore, bright 
purplish brown under the microscope when fresh, sordid yellowish 
brown or pale bister when revived in KOH ; basidia four-spored ; 
pleurocystidia numerous, 28-40 X (8) 9-12 /it, ventricose and mu- 
cronate, with a highly refractive amorphous content when revived 
in KOH, scarcely projecting beyond the basidia; cheilocystidia 
abundant, hyaline, f usoid ventricose to clavate, 28-35 X 6-9 /i ; 
pileus-trama with a poorly formed subgelatinous pellicle and a 
differentiated hypoderniis of slightly enlarged cells, both the tramal 
body and hypodermis dull yellowish brown in KOH. 

Usually densely gregarious on peat in bogs, but also along the 
edges of marshes and on poorly drained areas. According to my 
experience it is as common as Hypoloma udtim and very frequently 
occurs* in great quantity during dry years when other agarics fruit 
only sparingly. I have collected it in the Cape Flattery Region of 
Washington, in Michigan, Ontario, and in the Adirondack Moun- 
tains of New York. As in Hypoloma udum, the colors are vari- 
able. In some collections the young gills are grayish or whitisli 
and the apex of the stipe is pallid, in others both parts may show 
distinct olivaceous or yellowish hues. 

I have examined the type of Psilocybe squalidella var. macro- 
sperma and found it to be the same as Hypholoma udum, PsUo- 
cybe squalidella var. caespitosa is a cespitose form of the species, 
but does not differ in any essential character. I have collected this 
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form in Ontario on debris in a dry creek bed and believe the habit 
is caused by the nature of the substratum and that it will vary 
accordingly. 

In the type of the species the spores measure 9-11 X S-6 ft. In 
most of my collections 8-10 (11) X 5-6 fi was the typical range. 
Hypholoma udum and H, squalidellum are practically indistin- 
guishable macroscopically, but can be readily separated by the sharp 
difference in spore size. It is apparent from the European litera- 
ture that the series of forms centering around Hypholoma udum is 
very confusing. Because of this, it seems best at present to adhere 
to the American names which, fortunately, are based on well pre- 
served types. 

Hypholoma udum (Fries) Quel, (pig.) (Psilocybe squalidella 
var. macrosperma Peck, N. Y. State Mus. Bull. 157 : 98. 
1912. 

Pileus 1-3 (5) cm. broad, obtusely conic to convex when young, 
the margin usually slightly incurved, becoming broadly convex or 
plane, sometimes slightly umbonate, surface moist, lubricous when 
wet, at first with scattered superficial fibrils along the margin from 
the almost rudimentary partial veil, soon glabrescent, often entirely 
glabrous from the beginning, somewhat hygrophanous, color ex- 
tremely variable, when young pale or dark rusty brown, becoming 
yellowish brown and finally fading to pale yellow or buff, water- 
soaked specimens frequently dafk purplish brown tinged with 
olive (“ferruginous,’’ ** orange' cinnamon,” “tawny” or Sudan 
brown ” when fresh and moist, fading to “ baryta yellow,” “ light 
orange yellow ” or “ pale ochraceous salmon ” and in age finally 
becoming “ Isabella color ”) ; flesh thick under the disc, pliant, 
yellowish, odor none or not distinctive, taste slightly bitterish; 
lamellae bluntly adnate, close to subdistant, broad, whitish to 
“ cream buff ” or “ chamois ” (pale yellowish) at first, soon sordid 
purplish brown from the spores but olive-yellow tints frequently 
persisting, edges whitish; stipe 4-12 cm. long, 1.5-4 mm. thick, 
equal, cartilaginous, tubular, “ ferruginous ” to “ russet ” (dark 
rusty brown) below, pale yellowish above or occasionally whitish, 
surface with scattered patches of appressed fibrils from the re- 
mains of the poorly developed partial veil, glabrescent; spores 
14-18 (20) X 5-7 fjLy with a very small apical germ pore (use oil 
immersion lens), smooth, ellipsoid or the midportion slightly ventri- 
cose, bright purplish brown under the microscope when fresh, 
sordid brown when revived in KOH ; basidia f our-spored ; pleuro- 
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cysticHa 30-50 X 8-12 fi, broadly fusoid to mucronate, with a 
highly refractive content when revived in KOH; cheilocystidia 
25-37 X 7-10 /X, filamentose, fusoid ventricose or subcapitate, thin 
walled, hyaline, usually forming a broad sterile band on the gill- 
edge; pileus-traina characterized by a poorly organized pellicle, a 
well developed hy])odcrmis of enlarged cells and a filamentose 
tramal body. 

Although not frequently reported, according to my experience 
it is the commonest bog-inhabiting agaric in northeastern United 
States. Kauffman’s (2) account of it undoubtedly applies to a 
species of Stropharia, and Peck apparently confused subhygroph- 
anous forms of it with Psilocyhe squalidclla creating two varieties, 
var. macrosperma and var deformata. Mr. Seth Lendell of Up- 
sala, Sweden, has kindly verified my determination of H, iidtim 
and sent me specimens collected in Sweden. It is a most variable 
fungus in many respects. The colors of the pileus arc a mixture 
of yellow, brown and green, the green usually becoming more 
conspicuous in age. Sometimes it appears hygrophanous and 
sometimes not, depending on the weather conditions. The gill 
colors vary considerably from olive gray to pale yellowish. Al- 
though I have observed the fungus for ten years in a local bog, 

1 have never been able to correlate the olive gray and yellow gills 
with any other characters, and in fact quite frequently find merely 
an intergrading series of individuals. All of the collections ad- 
mitted here are characterized by the large spores on four-spored 
basidia. Two-spored basidia have been observed, but the excep- 
tionally large spores have not been demonstrated on them. How- 
ever, I suspect that that is where they are produced. 

Inocybe cinnamomea sp. nov. (fig. 1 A, B, C) 

Pileus 10^25 mm. latus, obtuse conicus demum su))campanulatus, siccus, 
Hbrillosus, subcinnamoneus ; lamellae adiiatae, coiifertae, latae, ciniiamomeac 
demum iricarnatofulvae ; stipes 4-6 (8) cm. longus, 4-6 mm. crassus, equaliter 
vel subclavatus, solidus, fibrillosus, ciiinamomeus ; sporae 7-9 X 4-5.5 
cheilocystidia et pleurocystidia 40-60 X 10-20 M. Specimen typicum legit 
prope Crescent City, Calif., Nov. 4, 1937, A. H. Smith, n. 8440 , in Herb. 
Univ. of Mich, conservatum. 

Pileus 10-25 mm. broad, obtusely conic, remaining unexpanded 
or becoming merely broadly conic to broadly campanulate in age, 
surface dry and densely appressed fibrillose, toward the margin < 

r 
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the fibrils become arranged in fascicles but not into true scales, 
not rimose and not becoming rimose in drying, disc near “ wood 
brown ” to “ verona brown,” “ Sayal brown ” to “ cinnamon ” 
toward the margin (dark avellaneous to dull reddish brown on 
the disc and the margin pale cinnamon colored), unicolorous and 
dark avellaneous when dry; flesh soft, fragile, watery, pallid 
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cinnamon, odor none, taste distinctly disagreeable; lamellae as- 
cending adnate, moderately close, fairly broad, variable in color, 
“ cinnamon or tinged salmon color at first, “ ochraceous tawny ** 
at maturity or with a pronounced salmon tinge evident, not chang- 
ing color when bruised; stipe 4-6 (8) cm. long, 4—6 mm. thick, 
equal or slightly clavate below, solid, covered evenly by a soft 
coating of “ cinnamon ” fibrils which in age tend to become ar- 
ranged in patches, flesh within pale cinnamon, glabrescent in age 
or where handled ; spores subovoid, smooth, dull tawny under the 
microscope, 7-9X4~5.S/i; basidia four-spored; cheilocystidia of 
two types, the first type saccate to subclavate, thin-walled and 
hyaline, the second 25-33 X 1&-20 /i, fusoid ventricose, the apices 
slightly incrusted and the walls above the inflated portion only 
slightly thickened. 

Scattered under second growth spruce, Crescent City, Calif., 
Oct. 30, 1937 {8226), and Nov. 4 (^44^-type). Occasional speci- 
mens have been encountered in other localities in northern Cali- 
fornia and southern Oregon. It was abundant only in the type 
locality about five miles north of Crescent City. 

/. cinnamomea is most closely related to Inocybe pallidobrunnea 
Kauff. but can be readily distinguished by its bright cinnamon gills 
which tend to become flushed with salmon color. In addition, the 
spores of Kauffman^s species are slightly larger and its cystidia are 
longer and less ventricose. The fibrils of the stipe of I. cinna- 
momea should also aid in distinguishing the two. In Heim's ac- 
count of the genus (1) it would fall in the section Fibrillosae near 
/. eutJieles from which it is also readily distinguished by its domi- 
nant cinnamon color. 

Inocybe insignis sp. nov. (fig. 1 D, E, F) 

Pileus 5 cm. latus, acute conicus, demum conicocampanulatus, fibrillosus, 
demum valde rimosus et fibrillose squamosus, sordide luteobruiincus, tactu 
virescens; odor valde aromaticus; lamellae adnatae, conferatae, angustae, 
sordide fulvac, tactu virescens; stipes 6 cm. longus, 4 mm. crassus, equaliter 
vel subbulbosus, sordide luteobrunneus, dense pruinosus vel subpubescens, 
tactu virescens; sporae (8) 9-12 X (6) 7-10 valde nodulosa; cheilo- 
cystidia et pleurocystidia subfusoidea vel subglobosa, 40-65 X 12-25 (30) 
Specimen typicum legit prope Keener House, Great Smoky Mts. National 
Park, Tenn., Aug. 3, 1938, A. H. Smith, n. 9781 , in Herb. Univ. of Mich, 
conservatum. 

Pileus 5 cm. broad, sharply conic, becoming broadly campanu- 
late, surface dry, appressed fibrillose, becoming lacerate .scaly and 
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conspicuously rimose, “ sepia ” on the disc, near ‘‘ Saccardo’s um- 
ber ” toward the margin, when dry “ warm sepia ” over all, turn- 
ing greenish where bruised; flesh thin, moderately soft, pallid 
brownish, sordid green after being cut or bruised, taste slightly 
bitterish, odor pronounced, heavy but somewhat aromatic ; lamellae 
close, narrow, adnate, sordid cinnamon brown, staining greenish 
where cut or bruised ; stipe 6 cm. long, 4 mm. thick, equal above a 
somewhat bulbous base, concolorous with the pileus or paler brown 
above, densely pruinose or almost finely pubescent over all, staining 
sordid greenish gray where handled; spores (8) 9-12 X (6) 
7-10 fi, dark brown under the microscope, very irregular in shape, 
with 9-13 very pronounced nodules; basidia four-spored; cheilo- 
cystidia and pleurocystidia similar, subcylindric to subfusoid or 
occasionally nearly globose, apices usually encrusted, the walls usu- 
ally conspicuously thickened, hyaline or faintly yellowish in KOH, 
40-65 X 12-25 (30) /ut. 

Singly under mixed beech and hemlock near Keener House, 
Great Smoky Mountains National Park, Tenn., Aug. 3, 1938, 
97W-type. 

The species is known only from the type. It possesses so many 
unusual characters that it would be difficult to confuse it with any 
other Inocybe, In Heim’s classification (1) it appears to be clos- 
est to /. capucina but is readily distinguished by the more nodulose 
spores, the change to greenish exhibited by all bruised portions, and 
apparently by a different odor. .There is in addition a difference 
in the cystidia, but in view of the variation found on a single pileus, 
this should be regarded as of secondary importance. In its spore 
characters it approaches Inocybe nodulosa Kauff. or Inocybe in- 
tricata Peck, but is readily distinguished from both by its heavy 
odor as well as by the changing flesh. 

Inocybe luteifolia sp. nov. (fig. \ G\2 A,D) 

Pileus 1-3 cm. latus, obtuse conicus clemum planoumbonatus, siccus, fibril- 
losus demum subsquamosus, sordide brunneus demum subfulvus, marginc 
subluteus; sapore subrancidus; lamellae angustae, confertae, adnatae, luteae, 
tactu luteobruiineae ; stipes 3-5 cm. longus, 3-5 mm. crassus, solidus, equali- 
ter, dense pruinosus, demum glaber, pallidus vel pallide luteus, deorsum 
demum atrobrunneus ; sporae 6-8 X 4-5 M ; pleurocystidia et cheilocystidia 
35-45 (50) X 10-15 lutea. Specimen typicum legit prope Oak Hill Road, 
Oakland Co., Mich., July 17, 1937, A. H. Smith, n. 6557 , in Herb. Univ. of 
Michs conservatum. 
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Pileus 10--30 mm. broad, obtusely conic when young, becoming 
plane except for a low obtuse umbo, at times the umbo obsolete, 
surface dry, innately appressed fibrillose at first and appearing 
“ sepia (dark sordid yellowish brown) because of the even fibril- 
lose coating, in age the fibrillose layer breaking up into appressed 
scales, ground color yellowish, the disc becoming tinged reddish 



Fig. 2. A, D, Inocyhe luteifolia; B, C, E, Hypholoma anomalum. 


tawny ; flesh comparatively firm and brittle, pale buffy yellow, odor 
nauseating (not spermatic), taste very disagreeable; lamellae nar- 
row, crowded, adnate, “ amber yellow ” to “ mustard yellow 
(clear pale yellow) at first, changing to “ Sudan brown” at ma- 
turity (bright yellowish brown), edges thickish and staining brown- 
ish when bruised, even ; stipe 3-5 cm. long, 3-5 mm. thick, equal. 
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solid, white within, surface densely pruinose over all at first, color 
near “ cream buff (pale buff) above, yellowish below, soon stain- 
ing bister where handled and in age darkening over all except the 
extreme apex ; spores subovoid, 6-8 X 4-5 /x, smooth, rusty brown 
under the microscope; basidia four-spored; pleurocystidia very 
abundant, 35-45 (52) X 10-15 /x, dark yellow in water mounts, 
thick-walled, subcylindric to conspicuously ventricose, the apices 
obtuse and usually slightly encrusted; cheilocystidia similar to 
pleurocystidia or saccate, the latter either thin or thick-walled, yel- 
low in water mounts and measuring 25-36 X 10-14 /x. 

Gregarious under aspens at the edge of a bog, Oak Hill Road, 
Oakland Co., Mich., July 17, 1937 ((5557-type). It was also 
found at Ann Arbor, Washtenaw Co., Mich., July 30, 1937 (6703) 
and at Cades Cove, Tenn., in the Great Smoky Mts. National Park, 
Aug. 16, 1938. 

/. luteifolia is well characterized by its yellow gills, the color 
change exhibited by them, the evenly pruinose stipe which becomes 
bister upward in age, the nauseating odor and disagreeable taste, 
small spores and short pleurocystidia which are yellow in water 
mounts of fresh material. . It is readily distinguished from such 
species as Inocybe hirtella Bres. Inocybe ochrdceomarginata Kauff. 
and Inocybe conftisa Karst by the characters mentioned above. 
/. hirtella as illustrated and described by Lange (4) apparently has 
gills with a strong tinge of yelloyr, but its stipe does not darken, 
its spores are larger, and apparently there is a difference in the 
color of the fibrils on the pileus as well as a difference in the odor 
and taste. 

Tricholoma cystidiosum sp. nov. 

Pileus 1-3.5 cm. latus, conicus vel obtusus, demum campanulatus, siccus, 
bbrillosus, subrimosus, demum bbrillose squamulosus, albidus ; lamellae 
adnatae, latae, confertae, albidae; stipes 3-5 cm. longus, 2-4 mm. crassus, 
solidus, equaliter, glaber, albidus; sporae 7-9 (10) X5-6 ai; cystidia cras- 
situnicata, subventricosa, 40-^ X 10-16 (22) Specimen typicum legit 
prope McKenzie Pass, Ore., Oct. 23, 1937, A. H. Smith, n. 8118 , in Herb. 
Univ. of Mich, conservatum. 

Pileus 1-3.5 cm. broad, obtusely conic at first, the margin slightly 
incurved, expanding to broadly campanulate or plane, often with a 
pronounced conic umbo, the margin long remaining decurved, 
sometimes recurved in age and subrimose, surface dry and lacerate 
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scaly near the margin, innately appressed fibrillose over the re- 
mainder, for a time the extreme margin decorated with the scat- 
tered remains of the thin white fibrillose partial veil, color evenly 
pure white, unchanging, tinged slightly with buff when dried ; flesh 
white, thin, firm, odor and taste not distinctive ; lamellae close but 
distinct, adnate, becoming adnexed, moderately broad, thin, pure 
white, edges even ; stipe 3-5 cm. long, 2-4 mm. thick, solid, equal, 
occasionally the base slightly enlarged, fibrous and stringy within 
but fragile and breaking easily, glabrous or slightly silky, pure 
white, unchanging; spores 7-9 (10) X5-6fi, subovoid, hyaline, 
smooth, yellow in iodine ; basidia four-spored ; pleiirocystidia scat- 
tered, hyaline in KOH, thick-walled, apices usually encrusted, 
40-62 X 10-16 (22) fi, subventricose to subcylindric, occasionally 
subovoid* pale yellow in iodine ; cheilocystidia of two types, either 
similar to pleurocystidia or thin-walled and saccate, both types 
abundant ; gill-trama interwoven, yellowish in iodine ; pileus-trama 
homogeneous, yellowish in iodine. 

Gregarious under Pinus ponderosa, Saginaw Forest, Ann Arbor, 
Mich., Sept. 29, 1936 (4958), and in the Deschutes National For- 
est, near McKenzie Pass, Ore., also under Pinus ponderosa, Oct. 
23, 1937 (81180-typt). 

T. cystidiosum is very similar in stature to T richoloma myomyces 
sensu Lange. It differs from all species of the T richoloma ter- 
reum group, however, in the presence of thick-walled cystidia on 
the gills. Superficially it closely resembles Inocyhe geophylla 
(Fries) Quel. It has the same stature as our western form of the 
latter, the same type of fibrillose veil, the same cystidia, and spores 
of the same size and shape. The spores differ only in their thinner 
unpigmented walls. Both were found together, and their resem- 
blance ‘was so striking in the field that I considered the Tricholoma 
to be merely a sterile form of /. geophylla. The. white spore de- 
posit, however, quickly proved that the specimens in question were 
neither sterile nor an Inocybe, Although thick-walled cystidia 
have not been previously known for species of Tricholoma, the 
character scarcely seems important enough to justify erecting a 
genus to include the one species. 
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DESCRIPTION OF FIGURES 

The drawings of the cystidia and spores were made with the aid of a 
camera lucida. The drawings of the cystidia are reproduced at approxi- 
mately 1250 X ; those of the spores at approximately 1550 X. All of the 
drawings were made from type material. , 

Fig. 1, Inocyhc cinnamomea: A, four pleurocystidia ; B, three cheilo- 
cystidia ; C, nine spores. Inocyhc insignis: D, seven spores ; E, three pleuro- 
cystidia; F, two pleurocystidia. Inocyhc hiteifolia: G, nine spores. 

Fig. 2, Inocyhc lutcifolia: A, five pleurocystidia; D, a cluster of cheilo- 
cystidia. Hypholoma anomaluin: B, six spores; C, two pleurocystidia; E, 
four pleurocystidia. 



NOTES ON SOME NEW OR INTERESTING 

FUNGI 


David R. Sumstine 
Hydnum stricosum Fries. 

This species was collected near Leechburg, Pennsylvania, on an 
old log, October 8, 1938. A section cut from the thicker part of 
the plant revealed the chu racteristic stratum of this species. Miller 
(Mycologia 26: 218. 1934) accepts the combination Gloiodon 

strigosus (Fries) Karsten as the proper interpretation of this spe- 
cies. It is not frequently reported. 

Phyllosticta Asiminae Ellis & Kellerrii. 

A fungus on the leaves of Asimina triloba (L.) Duval was col- 
lected near Reedsville, West Virginia, September 3, 1938. It 
agrees with the description of Phyllosticta Asiminae Ellis & Kel- 
lerni. given by Seaver (N. Am. Flora 6: 43. 1922) with the ex- 

ception of the spores which are said to be subglobose to ellipsoid 
or oval 5-6 X 7-9 fi with granules. The spores in my specimens 
are elliptic 4-5 X 10-12 /a. 

Only one species has been reported on this host. Unless other 
specimens with similar spores are found the Reedsville specimens 
may be considered as a variant rather than a new species. 

Amanita virginiana (Murrill) comb. nov. 

During the summers of 1937 and 1938, I collected a small 
Amanita growing on the grassy plot near the children’s playground 
at Pocono Manor, Pennsylvania. It appeared in abundance after 
a rain. This plant agrees very well with the description of Vene- 
narius virginianus Murrill. The only distribution given by Mur- 
rill is Mountain Lake, Virginia, where the type was collected in 
1909. The collection at Pocono Manor extends the range to 
Pennsylvania. 
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Lactaria glutinosa sp. nov. 

Pileus fleshy, convex at first, then depressed in the center, 4-6 
cm. broad; smoky gray, darker at center, glabrous, azonate, very 
viscid in wet weather, covered with a glutinous coat which disap- 
pears in drying, margin regular or sometimes sulcate; context 
white, thin ; latex white unchanging, acrid ; lamellae white becoming 
ochraceous in drying, slightly decurrent, moderately distant, with 
shorter ones intermixed; stipe concolorous or little lighter than 
the pileus, tapering downward, glabrous, appearing striate at times, 
solid 3-4 cm. long, 5-15 /i thick; spores white, globose or sub- 
globose, slightly echinulate 5-7 /a ; cystidia numerous, cuspidate 
70-80 X 8-10 fi. On the ground in mixed woods, Pocono Manor, 
Pennsylvania, August 12, 1937. Type has been deposited in the 
Carnegie Museum. 

Pileus carnosus primitus convexus demum centro deprcssus 4-6 cm. latus, 
fuligineo-griseus, glaber, azonatus, viscidus, glutinosus, margine integro vel 
sulcato; contextus albidus, tenuis; latex albidus, immutabilis, acris; lamellae 
primitus albidae demum ochraceae, subdecurrentes, subdistantes ; stipes con- 
color vel pallidior, scnsim angustaiis ad basem, solidus, 3-4 cm. longus, 
5-15 M crassus ; sporae albidae, globosae vel subglobosae, echinulatae, 5-7 ; 
cystidia numerosa, cuspidata, 70-80 X 8-10 fi. 

This species is intermediate between Lactaria trivialis Fries and 
Lactaria miicida Burl. From both these species, it differs mainly 
in color of pileus, in size of spores, and in cystidia. Authentic 
specimens of Lactaria trivialis and Lactaria mucida in the New 
York Botanical Garden do not show any cystidia. The latex in 
these two species stains the lamellae glaucous-green. The latex in 
Lactaria ghttinosa does not stain the lamellae green. 

In the herbarium of the New York Botanical Garden, there is 
a specimen collected by Dr. Murrill at Mill City, Oregon, No. 867, 
labeled Lactaria mucida Burl. A note with the initials of Mur- 
rill indicates a wrong identification. Field notes accompanying the 
specimens give the following information, “ Extremely slimy in 
rain, funiosus-avellaneous cap and stem; convex to umbilicate; 
stem hollow ; gills adnate, decurrent with tooth, white ; milk white, 
unchanging, slowly acrid ; flesh watery.'' 

The spores were found to be elliptical to subspherical, slightly 
echinulate, 6-8 /i ; cystidia 70-80 X 6-8 fi. In color, viscidity, 
spores, and cystidia, it resembles Lactaria glutinosa. However, 
the long hollow stem is quite different from this species. 
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Hygrophorus (Hydrocybe) Graciae sp. nov. 

Pileus conic, campanulate with cuspidate umbo, crenate striate, 
lemon yellow, brown-yellow when dry, 1-2 cm. broad, scarcely 
viscid, not turning black in drying; flesh thin; lamellae broad, 
waxy, adnato-decurrent ; stipe concolorous or lighter than the 
pileus, subequal, hollow, 5-9 cm. long, tomentose at the base ; spores 
irregular, angular 8-10 /a. 

Pileus conicus, campanulatus umbone cuspidato, crenato-striatus, citrinus 
clein brunneolus, 1-2 cm. latus, suhviscidus, non nigricans; contextus tenuis; 
lamellae latae, ceraceae, adnato-decurrentes ; stipes concolor vel pallidior, sub- 
aequalis, ca\rus, 5-9 cm. longus basi tomentosu; sporac irregiilares, angulares, 
8-10 M. 

Growing in mossy places in mixed woods, near Kane, Pennsyl- 
vania, September 5, 1937, Grace H. Sumstine. Type has been 
deposited in the Carnegie Museum. 

It differs from Hydrocybe ceracea in cuspidate umbo and in 
spores; from Hydrocybe cuspidata in color and in spores; from 
Hydrocybe conica in color, in spores, and in not turning black in 
drying. 

CoLLYBiA HTRTiCEPS Pcck and related species. 

Peck (Bull. Torrey Club 34 : 98. 1907) described Collybia 

hirticeps from specimens collected at Pigeon Lake, Ontario, by 
C. Guillet, in August, 1905, and from specimens which I sent him 
about the same time. The two collections were considered by 
Peck as identical. Part of my collection is in the Carnegie Mu- 
seum and marked co-type. Murrill (N. Am. Flora 9: 375) makes 
the following statement about this species, “ Collybia hirticeps 
Peck (Bull. Torrey Club 34 : 98. 1907). Specimens collected 
by Burnham in 1908 prove to be Crinipellis zonata (Pk.) Pat.” 
This statement may be true of Burnham’s specimens but it does 
not decide the status of the specimens on which Peck described 
his new species. 

Recently in examining my specimens, I find that they agree with 
the original, description. The color of the pileus is brown, 
“mummy-brown,” azonate. The stipe is 5-7 cm. long, tough, 
equal, tomentose, colored like the pileus or a little paler. The 
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spores are globose or subglobose, 4/i. Peck gives the spores as 
globose or subglobose 4-S /i long and 4 /t broad. 

This species differs from Collyhia sonata Peck in the brown 
color, the absence of zones, in the tough (not fragile) texture of 
the whole plant, and in the shape and size of the spores. 

This species is also closely related to the following species: 
CoHybia cantpanella Peck, Collyhia stipitaria Fries and Lentinus 
pulcherrimns Sunistine. Years ago Dr. Peck sent me specimens 
of these species for examination and study. After making some 
notes on the characteristics of these plants, I returned them to him. 
Later my library with these notes was burned and I was unable to 
publish the results of the study. 

I have examined my own material recently and have read the 
descriptions of these species given by differjent authors. I have 
found some interesting statements of the size of the spores of these 
species. 

Collyhia zonata Peck. In the original description in Ann. 
Rep. N. Y. State Museum 24: 61. 1872, the spores are given as 

ellipsoid 5/* long. Murrill in N. Am. Flora 9: 287 (as Crinipcl- 
Us), states that the spores are ellipsoid 5-7 X 3.5-4.S fi. 

Collyhia campanella Peck. In Bull. N. Y. State Museum 
116: 19. 1907, Peck says “spores not seen.^' 

Collyhia stipitaria Fries. In Sacc. Syll. Fung. 5: 216, the 
spores are given as 8-9 /i long, Rea in British Basidiomycetes : 
534 (as CrinipelUs) says the spores are pip-shaped, 10-12 X 6-7 fi, 
multi-guttulate. Ricken in Blatterpilze 1 : 417 gives the size of the 
spores 7-8 X 4-5 fi and adds that the cystidia are subulate, 30-40 
X 6-8 fi. Murrill in N. Am. Flora 9 : 287 (as CrinipelUs sea- 
bella) records the size as 6-7.5 X 4 /x. 

Lentinus pulcherrimus Sumstine. In Torreya 7 : 60. 1907, 

the spores are given as broadly ovate. This species has a very 
strong odor resembling the odor of Claudopus nidulans. The odor 
is so distinct that anyone collecting this plant could not miss it. 
No odor has been recorded in any of .the descriptions of these other 
species. I have before me specimens from New Hampshire, 
Michigan and Pennsylvania and all have this characteristic odor. 
The spores of these plants are globose to subglobose 2-4 fi. The 
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spores in the Michigan specimens are a little larger 3-5 fi. These 
specimens seem to be distinct from the other species. 

These five species need further study. 

Microsphaera Platani Howe and Oidium obductum Ellis & 
Lang. 

Since 1912, I have been collecting the conidial stage of some 
species of Erysiphaceae growing on the leaves of the oriental 
(London) plane tree. Only recently have I found the perithecial 
stage. My collection includes s])ecimens from Pittsburgh, Gettys- 
burg, and Philadelphia in Pennsylvania and from Camden, Atlantic 
City, and Ventnor in New Jersey. The specimens from Camden 
are the only ones with the perfect stage. The perithecia have all 
the characters of the genus Microsphaera and the specimens may 
be referred to Microsphaera Platani Howe. This species is con- 
sidered by some as a form of Microsphaera Alni (Wallr.) Salmon. 

The following description of the conidial stage may help to 
identify it in the absence of the ascigerous stage: Amphigenous, 
white to sordid white, forming a dense floccose stratum on the 
leaf ; mycelium branched, interwoven ; sporophores erect, simple, 
septate, bearing the chain of spores ; spores ellipsoid, barrel-shaped, 
granular within, variable in size, 15-20 X 30-50 It attacks 
both the young and the older leaves of the plane tree. In Over- 
brook, Philadelphia, it has become a menace to the shade trees. 
(Vide Mycologia 5: 59. 1913.) 

Ellis and T^nglois (Jour. Myc. 6: 35. 1890) described a new 

conidial species, Oidium obductum, growing on Quercus (falcata?) 
in Louisiana. This species has also been reported on Platanus, 
An examination of some of the original collection on Quercus 
from Louisiana shows that the fungus on Platanus in my collection 
is different from Oidium obductum. Salmon (Ann. Myc. 3: 493- 
595. 1905) combines Oidium obductum with PhyllacHnia cory- 
lea var. angulata. 

Stereum Murrayi (Berk. & Curt.) Burt. 

This Stereum is widely distributed in America and is reported 
as growing on frondose species. But, in Europe, it is also found 
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on conifers. In my collection from Cook Forest, Pennsylvania, 
I find it growing on pine logs. This seems to be an unusual host 
for this species in America. 

Rhinotrichum laevisporum (Cooke) Sumstine. 

During the winter of 1939, I collected this species in Florida. 
It has been very seldom reported since the first discovery in 1878. 

Carnegie Museum, 

Pittsburgh, Pennsylvania 



NOTES ON BOLETES. VI 


Walter H. Snell and Esther A. Dick 

During the last three summers the senior author has unfortu- 
nately found himself in sections of the country in which the 
weather was extremely dry and unfavorable for the growth of 
fleshy fungi. Nevertheless, many interesting collections have been 
made and certain problems in the Boleti have been cleared up. In 
addition, specimens sent in by other collectors have provided valu- 
able facts, as well as new species. 

SPECIES REDISCOVERED 

Boletus acidus was described by Peck in 1906 from a collection 
under pine and hemlock at Port Henry, N. Y. He stated that 
it was closely related to B, americanus and B. punctipes, and dis- 
tinguished from these by the whitish color, slight but mostly eva- 
nescent annulus, and acid taste. As far as the writers know, a defi- 
nitely identified specimen of this species has not been collected by 
anyone else. During the past few years, the senior writer has 
haunted the white pines around Port Henry in a search for this 
species, and his efforts were rewarded after belated rains in the 
latter part of September, 1936. The taste of the flesh of the 
specimens obtained was not as disagreeably acid as emphasized 
by Peck, but in all other respects the specimens were readily recog- 
nized as distinct from all other known species and they agreed in 
detail with Peck's excellent description. 

Boletinus glandulosus is another species the distinctness and 
validity of which have been doubted by many collectors of higher 
fungi. Again, as far as is known to these writers, the only collec- 
tions are those sent to Peck from Nova Scotia and Friendship, 
Maine. A good specimen of this species was collected near Little- 
ton, N. H., in 1936, by R. P, Elrod. Thus, another species of this 
genus can be accepted with confidence, and, further, the range of 
the fungus is extended. It is to be expected that it ought to be 
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found under spruce and balsam in Vermont, northern New York 
and localities in eastern Canada other than the one noted. It is 
easily recognized by the prominent glandular dots on the walls of 
the tubes. 


RARE SPECIES FOUND AND RANGES EXTENDED 

Following the mycological foray at Mountain Lake, Virginia, in 
1936, Dr. C. L. Shear and his son invited the senior author to visit 
an unusually prolific collecting area in a stand of very old oak and 
white pine near Blacksburg, Virginia. Here, as elsewhere, because 
of the drought almost nothing was found except one small collec- 
tion of Paxillus corrugatus on a prostrate trunk of what appeared 
to be white pine, and Boletus Betula, which surprisingly occurred 
in great abundance. 

Boletus alboater Schw. apparently cannot be considered as a rare 
species, but it so happens that these writers have seen it only twice 
prior to 1936. In that dry season, however, it was collected in 
comparative abundance in Pennsylvania and Virginia, in situations 
where ordinarily common species were rare or absent. 

Boletus multipunctus, collected by Peck at Bolton, N. Y., and 
B. fulvus, collected by Mcllvaine in West Philadelphia, Pennsyl- 
vania, and named by Peck, have not been found since the original 
collections, except for a record of the latter species in Canada. 
Both were found by the junior author, the former near Reading, 
Pennsylvania, and the latter near Ashburnham, Massachusetts. 

Boletus variegatus Swartz appears to be fairly common in Eu- 
rope, but it has not been well understood in this country. Peck 
apparently never saw it, but in his account of the Boleti he gave 
it as reported from North Carolina by Curtis and Schweinitz, 
from California by Harkness and Moore, and from Rhode Island 
by Bennett. Mcllvaine reported it as “ quite common on flat 
benches where hummocks and spruces have grown,” in the West 
Virginia mountains, in New Jersey and Pennsylvania. In corre- 
spondence, Miss Elizabeth Morse has confirmed the occurrence of 
this species in California. The authenticity of the Bennett report 
for Rhode Island has been questioned, because of what have 
proved to be misconceptions of many of the species of fungi in 
liis day, to say nothing of lack of herbarium specimens to sub- 
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stantiate his reports. Recently, however, confidence in this report 
has been restored. This holete has not been found again in Rhode 
Island, but some specimens collected a few years ago in Middle- 
boro, Massachusetts, by Mrs. Florence H. Hayward, have been 
identified with certainty as B. variegatiis. This species has some 
features in common with B. subtomentosits, but is usually larger 
and flatter, and has a surface that is fibrillose to more or less dark- 
scaly after the original tomentum disappears. The pores in the 
specimens mentioned above are larger than those reported in Euro- 
pean descriptions, but otherwise there are no differences. 

Boletus duriusculus Schulz, was listed by Mcllvaine from Snow 
Hill, New Jersey, in 1892, but it has not been recognized by any- 
one else in this country. Its occurrence in America was confirmed 
by a specimen sent in from Ohio by William Bridge Cooke, if 
our determination is correct. It would seem that there can be no 
mistake, because this species is the only one of the known Boleti 
in which the flesh turns a coppery-reddish or salmon-orange when 
cut. 

Boletus niveus Fries {=B, holopus Rostk.) apparently has been 
recognized only occasionally in this country. For years the pres- 
ent authors did not find it, but it has been turning up once in a 
while in recent summers. Several collectors found it during the 
1938 Foray at Duchesnay, Quebec. It is without doubt what has 
been considered a white variety of B, scaber, but the pellicle of 
B, niveus is fibrillose while that of B, scaber is made up of globu- 
lose cells. We are convinced that B. albellus Peck is B. niveus. 
The spores and cystidia are the same in the two species, and the 
glabrous stipe of B, albellus is only a variation. 

Boletus niveus seems to be a northern form in America. While 
we have a record of its presence in Pennsylvania, it is usually 
collected in northern New England and New York, and in Canada. 
It has been found in Labrador and recently there came to our 
attention two specimens from farther north — one collected by 
H. M. Raup near Lake Athabasca in the Province of MacKenzie, 
north of latitude 60°, and the other collected by J. Aughton, and 
communicated by H. S. Jackson, from Lake Harbour, Baffin 
Island, at about latitude 62° or 63°. 

Boletus mirabilis Murrill, originally described from Washington 
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and Oregon and reported also from Manitoba (no. V of these 
Notes, Mycologia 28: 363. 1936), was found in Pennsylvania by 
L. O. Overholts. 

Boletus pseudodecorus, first described by the authors from Mt. 
Gretna, Pennsylvania, has been found in some abundance at certain 
times on the campus at State College, Pennsylvania, by L. O. Over- 
holts. It was also located recently in Rhode Island. Since the 
original study of this supposedly new species, it has been noticed 
by the senior author that Frost’s brief description of B. ferrugineus 
would fit our fungus. There has thus far been no opportunity to 
study Frost’s specimens at Burlington, Vermont, but in any event 
the newer name will stand, since Frost’s name is preoccupied by 
Schaeffer’s B. ferrugineus, which is a synonym for B. spadiceus 
Schaeff. ex Fries, according to all the European accounts. 

Boletus pulverulentus Opat. (of which B, mutabilis Morg. is a 
synonym), B. porphyrosporus Fries and B. calopus Fries, known 
heretofore as occurring only from the east coast to the Mississippi, 
were sent in from the west coast by Alexander H. Smith — all three 
from Washington and the first two also from California. 

Boletinus cavipes (Opat.) Kalchbr. was sent in by D. E. Stuntz 
from Washington on the west coast at an elevation of 4000 feet, 
and by V. L. Benton from Idaho. This is the first time the writers 
have known of it west of Manitoba. Along with Stuntz’s collec- 
tion were some unusual specimens that, seemed to be nothing but 
this species, but with pileus distinctly rosy-red to bright red (Nopal 
red and Eugenia red of Ridgway) and with the spore print 
purplish-reddish-brown. This is the first time anything like this 
has been found as far as is known. For present purposes at least, 
it is being called forma rubrotinctus. 

Specimens determined to be Boletus americanus Peck were sent 
in from Washington by A. H. Smith, and from Idaho by V. L. 
Benton. 


NEW SYNONYMY 

Boletus tomentosus Kauff. is to be considered the same as Peck’s 
var. mutans of B. hirtellus. The only difference between B. to- 
mentosus and B. hirtellus is the slightly whiter flesh which turns 
blue; the variety was established to include this character. The 
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name tomentosus would have to be given up at any rate, because 
of its previous use by Kronibholz for another species (B. ferru- 
ginous Schaeff.). 

The name crassipes was given by Peck to a specimen sent from 
Mt. Gretna, Pennsylvania, by Mcllvaine. Peck said “ the thick, 
beautifully reticulated stipe, the deep velvety-brown color of the 
pileus and the deep yellow color of the flesh serve to distinguish 
this species ” — obviously chiefly from B. aiiripes Peck. Both the 
present writers have each made several visits to Mt. Gretna to 
search for B, crassipes. On one trip, the senior author found some 
specimens that he identified as B, auripes, although they were a 
little dingy and moldy. Some time later, while looking through 
Mcllvaine’s tome, he ran across the colored drawing of B. cras- 
sipes, by this time forgotten, and there to the minutest detail was 
his B, auripes from Mt. Gretna. This is not the most decisive 
evidence that could be obtained, but until some more distinctive 
characters than the thickness of the stipe (which is really all that 
is left of Peck’s statement) can be found, the species crassipes 
will be dropped. 

There has long been puzzlement over B. scabripes described by 
Peck from specimens collected by Miss White at Bar Harbor, 
Maine. This species was distinguished by the tubes becoming 
black on drying and exuding a black juice with a strong odor, and 
with stipe adorned with numerous, projecting sharp black points. 
The senior author has made special efforts to find it, to the extent 
of making trips to Bar Harbor for this purpose alone. Specimens 
that seemed to have some of the characters of the species always 
turned out to be something else. Finally, on one of the recent 
visits to the Peck Herbarium in Albany, the type specimen of 
scabripes suddenly took on familiar appearance — ^that of B, exi- 
mius. Study of the characters of the fruit body and microscopic 
examination of the tissues, cystidia and spores supported the idea, 
as did also a reexamination of a copy of Miss White’s original 
drawing in the New York Botanical Garden. In this drawing, 
except for the somewhat greater sharpness of the scurfy agglomer- 
ations on the stipe, there was portrayed a fruit body that had all 
the features of a rather old, possibly moldy or rain-soaked speci- 
men of B, eximius. Specimens of this species in such conditions 
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do exude a blackish fluid. Hence, unless and until some Boletus 
of this sort can be found with distinct differences from B, eximius, 
the species scabripes will be discarded. 

BOLETUS BICOLOR AND B. MINIATO-OLIVACEUS 

Collectors apparently experience considerable difficulty in dis- 
tinguishing these two species, especially by means of the keys and 
descriptions available. There has been no question about the 
variety sensibilis oi B. miniato-olivaceus, because the entire carpo- 
phore changes immediately to deep blue upon contact or wounding. 
There are only three other species of Boleti which are equally 
sensitive — B, purpureus, B, pulverulentus and B. cyanescens. The 
first one is distinguished by a reticulate stipe and red tube mouths, 
the second by reddish-brown to dark-brown pileus and roughened 
stipe, and the third by whitish to yellowish color, hollow stipe, 
tubes at first white, and yellow spore print. 

Likewise, there has been question about B, bicolor only when 
this species has become much faded or quite yellow. Its pileus is 
characteristically apple-red from the first until late maturity, and 
the stipe is mostly red, but yellow above. 

The difficulty in identifying the typical form of B, miniato- 
olivaceus is traceable to the current descriptions. All of these 
state that the pileus is at first vermillion and then olivaceous or 
perhaps ochraceous-rcd. For years this coloration was searched 
for and never found. In the experience of the present writers, 
the pileus is never vermillion and seldom olivaceous. It is at first 
deep rose-color or reddish-rosy, soon showing various combinations 
of bright red, pinkish-red, .pinkish, ochraceous and bright yellow, 
with only occasional tinges or spottings of olivaceous. The stipe 
differs from that of B. hicolor in being mostly yellow, but tinged 
more or less red in the middle portion, or perhaps at the apex. 

Parenthetically, concerning B, bicolor, Kallenbach thinks that 
this species of Peck’s is the same as B. sanguineus With, of 
Europe. The descriptions of the* two certainly read alike, but it 
is hoped that European specimens can be examined before the 
synonymy is agreed to. Furthermore, the epithet bicolor was used 
by Raddi in 1807 for a species now unknown. 



Snell and Dick: Notes on Boletes. VI 


29 


THE A. M. SPORE NUMBER 

Any specialist in any of the groups of the higher fleshy fungi 
can testify to the difficulties in identifying dried specimens sent in 
by correspondents. While sonic consignments arrive in excellent 
condition and with copious descriptive notes (and occasionally even 
with water-color drawings), on the other hand many are received 
with the specimens immature, overmature, worm-eaten, poorly 
dried or even badly broken, and accompanied by no notes at all or 
with inadequate notes, especially as to color and important changes 
of color. Some specimens received have been in the herbarium 
for 85 years. In the case of the Boleti, it is surprising how many 
different species can have the same appearance in the dried or aged 
condition, to say nothing of the situation presented by improperly 
dried material, in which all evidence of the original color is lost, if 
the specimens are not quite black and even the surface characters 
obscured or possibly cooked away in improper drying. 

In the first attempts to develop some procedure which would 
enable the writers to identify poor specimens, or even a fragment 
when necessary or desirable, single definitive characters were listed 
as far as they were available, and then the remaining species were 
classified by groups according to various superficial characters, for 
the purpose of narrowing the choices or even of arriving at a 
definite determination after several eliminations on the basis of the 
several chosen characters had been made. The basic data for this 
procedure were of the sort presented as “ Some aids to rapid iden- 
tification ” in “ Tentative Keys to the Boletaceae of the United 
States and Canada ” by the senior author. While this method 
saves a great deal of time and works out reasonably satisfactorily, 
it has been felt by the senior author that the use of spore char- 
acters might give more definitive and more precise results, even* 
though it was realized that the spores of most species of the Bole- 
taceae are remarkably similar in color, shape and size, especially 
as sizes are ordinarily given in terms of range. There is no pos- 
sibility of using color and shape of spores for the determination of 
species in this family, except secondarily. Ornamentation of the 
epispore can be used to identify Strobilomyces strobilaceus. Poly- 
poroletus sublividus, Boletus Ananas, B. Russellii, B, Betula and 
B, chrysenteroides. For the remaining species of the Boletaceae, 
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with smooth epispore, the task appeared hopeless, because at least 
75 per cent of the species have their ranges between 9 and 16 
microns in length. A study by the senior author of the sizes of 
the majority of the spores, however, gave encouraging results and 
led to the development of the concept of the A. M. Spore Number. 

Actually, this “A. M. Spore Number consists of two index 
numbers representing the averages of the lengths and of the 
widths of the majority of the spores of a species. For example, 
the spore measurements of Boletus granulatus are recorded as 
“ 6-10 X 2.S-3.5 /A, mostly 6-7 X 2.5-3 /a.” Ignoring the range 
measurements, the majority of the spores measure 6-7 X 2.5-3 /u.. 
The averages of these latter sizes are 6.5 and 2.75. The “ A. M. 
Number ” for this species is therefore taken as 6.5 — ^2.75. Simi- 
lar compound numbers were made out for all the smooth-spored 
species of the family and these were arranged in numerical order 
in an index. It was naturally to be expected that in several in- 
stances from two to six or eight species were found to have iden- 
tical A. M. numbers. Therefore, shape and color characters of 
the spores were added for the distinguishing of these. 

Success with the use of this device obviously depends upon the 
preciseness of the A. M. Number for a given species, both as 
originally determined and presented in the index, and as arrived at 
after the measurement of the spores of the specimen being studied. 
With regard to the originally determined ’number (the key num- 
ber), it h^ been found that while for most species the majority 
of the spores will fall within the same limits from specimen to 
specimen and from year to year, on the other hand there are certain 
limitations. For one thing, it is quite likely that the A.* M. Num- 
ber, if not the entire range in size, for a species may vary with the 
locality or environment — for instance, as between the north and 
south, and the east and west of this continent, or between sea level 
and higher elevations. For another thing, there are certain species 
in which, on the basis of our present information, there is not uni- 
formity in this respect. For example, in Boletus aurantiacus and 
especially, B. atiriporus, the extreme ranges* are reasonably con- 
stant, but the majority limits vary somewhat. In 5. aurantiacus, 
most of the spores may be 14 long in some collections, 15-17 n 
long in others (A. M. Numbers 14 and 16 for length respectively) ; 
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in B. auriporiis, 8-9 X 4 /x in some, 10-1 1 X 4-4.5 ft in others 
(hence, A. M. Numbers 8.5-4 and 10.5-4.25 /t, respectively). Ac- 
cordingly, two different A. M. numbers are inserted in the index 
for certain species. It just so happens that in most cases in which 
two numbers are necessary, dried specimens can be readily iden- 
tified without recourse to the A. M. Number. 

With regard to the accuracy of the number obtained for a 
specimen under study, it is not difficult to make accurate measure- 
ments of the predominating sizes of the spores in a microscopic 
field and hastily to construct the A. M. Number. 

This device is of very great value in certain situations. For 
example, there are a few groups the individual species of which 
are readily separable when collected in good condition, but when 
the fruit bodies are old or faded or rain-soaked and especially 
when dried, they may have very much the same appearance. Fur- 
thermore, the ranges of the spore measurements may be very 
similar. A group of species which often presents these difficulties 
includes B, subaureus, B, americanus and B. punctipes. The last 
species when young and fresh may be quite yellow like the other 
two, and when very young the peculiar character of the glandular 
dots of the stipe may not be evident. B, subaureus may be very 
light yellow at times and B, americanus may be darker yellow and 
lacking in the vermillion streaks. And further, the spore ranges 
arc as follows : B, subaureus — 7-10 X 3-4 /t ; B, americanus — 8- 
11 X 3.5-4.5 fi; B. punctipes — ^9-11 X 3-4 /t. With these species, 
the use of the A. M. Numl:)er has been found to be indispensable. 
For example, these numbers are respectively 8-3, 9-4, 10-3.5 /t. 

Obviously, however, the method is not universally infallible. It 
is most likely to fail when mounts obtained from scratchings of the 
tube layer contain varying numbers of unshed, immature spores. 
Even under these conditions the number obtained is precise in over 
half the cases, and when mature spores are available, especially in 
a print, the determination is absolutely definitive in about 90 per 
cent of the trials. When the agreement is not precise, inspection 
of the A. M. numbers a half a unit (half a micron) or so on either 
side of the number in question will usually lead to the correct 
determination. At the worst, the calculated number shows the 
general neighborhood in the index where the species belongs, and 
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the use of readily observed superficial characters of the dried fruit 
body will eliminate species one by one and lead to a proper deter- 
mination. 

So well does this device work, it is now the practise of the 
authors to begin the process of identifying an unknown, dried 
bolete by determining the A. M. number, then to check the char- 
acters of the sporophore at hand with the description of the species 
indicated by the number, and finally, as a precautic)n, to eliminate 
the other species with only slightly differing A. M. numbers. This 
method is much less laborious than the use of the senior author’s 
own keys. Whether or not other individuals would have the same 
success with these index numbers is a question, in view of personal 
scientific idiosyncracies and mental habits, but for the present 
writers and with this particular group of fungi, this procedure is 
in the nature of a godsend in attempting to identify dried speci- 
mens unaccompanied by descriptive notes. 

NEW SPECIES 

In Notes V (Mycologia 28: 465-466. 1936), among three new 

forms of B. felleus was /. plumbeoviolaccus. These ‘t»Leadville- 
colored ” (Maerz and Paul, Dictionary of Color) sporophores had 
been found occasionally for several years, but usually in immature 
stages. The sporophores are very hard and firm, especially when 
young, and mature their spores and display the characteristic 
incarnate color of the tubes only after a rather prolonged period. 
Recently, however, mature fruit bodies of this bolete have been 
found and the spores as well as the above-mentioned characteristics 
set it off as a species distinct from B, felleus and all other species. 

Boletus plumbeoviolaceus sp. nov. 

Pileo convexo, sicco, e subvelutino glabro, e plumbeo-violaceo violaceo- 
brunneo, 5-11 cm. lato; came firma, alba, sapore felleo; tubulis e subdecur- 
rentibus adnatis, longum albis, demum incarnatis; poris minutis; stipite sub- 
clavato, levi vel obscure reticulato, glabro; sporis incarnatis, e subellipsoideis 
subfusiformibus, sub lente hyalinis, 7-1 1 X2.8-n3.SM. 

Pileus hard and firm when young, convex, 5-11 cm. broad. 
Surface dry, with a fine velvety appearance when young which 
borders upon the subtomentose but is not, soon becoming glabrous ; 
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quite violaceous when young, becoming dull violaceous-purplish- 
gray (“ Lead vi lie color” of Maerz and Paul), then more or less 
violaceous-brown. Flesh hard and firm, very much so when young, 
white, often purplish under the outer surface, unchanging; odor 
more or less butyraceous, taste bitter. Tubes adnate, perhaps 
slightly decurrent, white at first and remaining so for a long time 
and maturing their spores and becoming rosy only very slowly, 
unchanging ; mouths subrotund, minute, 2-3 a mm. Stipe tapering 
upward or clavate, even or only very slightly reticulate, glabrous, 
white to violaceous or brownish, often streaked, often brown at the 
base; within very firm, white, unchanging; 4-9 cm. long, 1-4 cm. 
thick. Spores flesh-color in mass, subelliptical to barely fusiform, 
many more or less fusiform at one end, hyaline, 7-11 X 2.8-4 /u, 
mostly 8-9 X 3 /i. Cystidia common, lageniform, single and hya- 
line or clustered and brown, 30-40 X 7-9 ft. 

Single or subcaes])itose under oaks and in oak mixtures. Rhode 
Island and New York to Tennessee. August. No. 102 in Bolete 
Herb. WHS. 

In the newer European classifications, this species will be Tylo- 
pilus phiinbeoviolaceus. 

Boletus frustosus sp. nov. 

Pileo convexo, ad centrum depresso, frustoso, brunneo, subglabro, vix 
subtomentoso, 7-18 cm. lato; came albid^ vel albido-flava, rubrotincta; 
tubulis adnatis, separantibus, e flavovirentibus flavis, cyancscentibus ; stipite 
sulicylindrico, tenuiter reticulato, brunneo; sporis echraceo-brunneis, subfusi- 
formibus, sub lente pallide flavovirentibus, 11-15 X 4-5.5 a*. 

Pileus convex to subhemispherical, perhaps depressed, 7-18 an. 
broad. Surface dry, broken up into large frusta, subglabrous, 
scarcely' subtonientose, yellowish-brown or grayish-brown. Flesh 
solid, whitish to whitish-yellow, perhaps with reddish tinge, un- 
changing; odor just off the normal mushroom odor, taste bitter. 
Tubes adnate, separating, 2-4 cm. long, yellow to greenish-yellow, 
readily changing to blue when bruised ; mouths yellow, subangular, 
medium to large, .7 to 1.5 mm. broad. Stipe very thick, subcylin- 
dric or ventricose, usually with a fusiform base, finely reticulate 
most of length, pruinose-furfuraceous to almost subtomentose 
above, glabrescent below, often fibrillosely cracked, brown, tinged 
red at the apex, cracks yellow; within whitish to whitish-yellow, 
red at the base, tinged red throughout, changing to blue only in 
center; 3-13 cm. long, 4-9 cm. thick. Spores ochraceous-brown 
in mass, subfusifomi, mostly narrowed at the distal end to almost 
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pointed, pale greenish-yellow, 11-15 X 4—5. 5 /ut, mostly 13-14 X 
4.5-5 fi, Cystidia single on walls, or clustered at the mouths, 
clavate, fusiform or lageniform, hyaline or colored, 25-35 X 
12 

Under Shasta red fir, Mt. Shasta, California, elevation 7500- 
8000 feet. August. No. 962 in Bolete Herb. WHS, no. 8637 in 
Herb. Wm. Bridge Cooke. Comm. Wm. Bridge Cooke. 

This species belongs in the Calopodes and is easily recognized 
by the large, yellow-brown fruit bodies more or less covered with 
large subpyramidal frusta, and thick, finely reticulated stipe. 

Boletinus flavoluteus Snell, sp. nov. 

Pileo plano-convexo vcl piano, subviscido, squamuloso vel fibrilloso, flavo- 
luteo, saepc cinnabarino tincto; came subflava, rubrotincta; tubulis adnatis 
vel subdecurrentibus, e flavis ochraceis ; stipite flavo, glandulopunctato ; sporis 
ochraceo-brunneis, ellipsoideis, sub lente hyalinis, 7-9 X 2.5-3 

Pileus plano-convex to nearly plane, 5-7 cm. broad. Surface 
more or less viscid, squamulose on disc to fibrillose-squamulose to- 
ward margin, golden to dull yellow with scales brownish to reddish- 
brown, Vermillion in places. Flesh firm, pale yellow becoming dull 
yellow, tinged reddish or greenish in places ; odor inconspicuous to 
sweetish, taste inconspicuous to slightly farinaceous. Tubes con- 
vex, adnate or perhaps slightly decurrent, golden yellow becoming 
ochraceous in age or upon drying, 2-3 mm. long ; mouths medium 
to large, angular, more or less compound and radiately arranged, 
with a few separating veins, glandular-dotted, concolorous. Stipe 
stout, tapering downward, golden yellow becoming dark yellow to 
more or less brownish, with occasional touches of vermillion, cov- 
ered full length with ochraceous to brown glandular dots; within 
solid, fibrous, deep yellow, tinged greenish at apex and purplish-red 
at base; 4-5 cm. long, 15-20 mm. thick. Spores pale ochraceous- 
brown in mass, elliptical, hyaline, 7-9 X 2.5-3 fi, mostly 8-8.5 X 
2.5 fjL, Cystidia not abundant, single or clustered, cylindric to 
clavate or irregular, hyaline to colored, 35-50 X 4-7 fi. 

Solitary under hemlock-hardwoods. Riverside, N. Y. Septem- 
ber, following cold weather and frost. No. 95 in Bolete Herb. 
WHS. 

This species was collected for the only time several years ago, 
but the description of it was withheld for further observations. 
It appeared in general so much like Boletus americanus, that it was 
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wondered if possibly the differences might be the result of re- 
sponses to the cold weather and frost. No other collections of 
the species have been made, but Boletus americanus has been 
studied in the same place and under the same conditions, and has 
always been found to be typical and without any such modifications. 

This species differs from Boletus americanus in the squamulose 
pileus, decidedly boletinoid tube-layer with separating veins, occa- 
sional green tinges of flesh and reddish flesh at the base of the 
stipe, and smaller, hyaline spores. It differs from the other two 
yellow species of Boletinus (B. decipiens and B. appcndiculatus) 
by its glandular-dotted stipe and size of the spores, even when the 
evanescent annulus of the former and the appendiculatc margin of 
the latter are inconspicuous. 

Boletinus ochraceoroseus Snell, sp. nov. 

Pileo convexo, sicco, fibrilloso-squamuloso, roseo, fibrillis subluteis, 6-14 
cm. lato ; margine appcndiculata ; carnc firma, subflava ; tubulis cleciirrentibiis, 
brevibus, boletinoidcis, venatis, e obscifre flavis flavo-brumieis ; stipite venoso- 
rcticulato, piloso-velutiiioso, glabresccnte, aniiulato, subluleo et roseo; sporis 
ochraceobrunneis, ellipsoideis, sub lente flavovirentibus, 8-9.5 X 2.8-3.3 M. 

Pileus convex, margin appendiculate with fragments of the veil, 
6-14 cm. broad. Surface dry, fibrillose-squamulose, light rose 
color, with the fibrils or squamules buff. Flesh firm, light yellow, 
unchanging. Tubes decurrent, short, compound, radiately ar- 
ranged with separating veins much like B, porosus but less promi- 
nently so, walls not glandular-dotted under a lens, deep dull yellow 
becoming deep yellowish-brown, not changing to blue, drying 
ochraccous to ochraceous-brown, mouths 1-5 mm. broad. Stipe 
tapering upward, often bent, more or less reticulate or venose- 
reticulate, usually to annulus, sometimes reticulate below annulus 
especially when the stipe is short, pilose-velutinous to fibrillose- 
squamulose in places, glabrescent, mixed buff and rose ; within light 
yellow, unchanging; 4-6 cm. long, 2-3 cm. thick. Veil delicately 
membranous, whitish-buffish, rupturing to form large portions on 
the margin of the pileus and a delicate annulus which is at first 
prominent, then becomes fibrillose fragments and finally almost 
disappears. Spores rich ochraceous-brown to cocoa-brown [Ve- 
rona brown to Snuff brown (R)] in mass, narrowly elliptical, pale 
greenish-yellow, 8-9.5 X 2.8-3.3 ft, mostly 9 X 3 or 3 ft. Cys- 
tidia: (o) clustered, especially at the mouths, clavate, hyaline, 
3(W5 X 5-6 ft; (b) on tube walls, single, clavate to irregularly 
lageniform or hyphoid, hyaline, 50-55 X 5-7 fi. 
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Under conifers, Smith Creek, Idaho. July. Type in Farlow 
Herbarium, Harvard University ; co-type, no. 893 in Bolete Herb. 
WHS. Coll. G. P. and R. P. Rossbach, comm. D. H. Linder.. 

This species is very similar to the testaceous Boletus Lakei 
(which may possibly belong in Boletinus rather than in Boletus ) . 
It differs from the latter species in the following respects : pileus 
more rosy than testaceous; tube layer very decidedly boletinoid, 
almost merulioid in some specimens, with very large pores and 
prominent veins more or less like B. porosus instead of slightly 
boletinoid layer with smaller pores, and drying ochraceous instead 
of more or less reddish ; tube walls and apex of stipe not glandular- 
dotted; stipe more or less reticulate; spores more slender (8-9.5 X 
2.8-3.3 jjL, mostly 9X3/*, instead of 7-10.5 X 3-4 jx, mostly 8-9 X 
3.5 ,i). 

Boletinus ochraceoroseus is unique in that in some specimens the 
reticulation of the stipe extends below the annulus. 

Boletinus punctatipes sp. nov. 

Pileo convcxo, viscido, glabro, margine adpresso-toinentoso, incarnato- 
brunneo, 5-10 cm. lato; came alba, sub pelle griseo-vinacea et ad tubulos 
flavovirente ; tubulis brevi-decurrentibus, “ warm buff ** ad “ yellow ochre ” ; 
poris glandulo-punctatis ; stipite subviscido, apici obscure reticulato, supra 
glanduloso-punctato, subter glabro, prime albo, deinde stramineo et incarnato- 
brunneo ; sporis ochracco-brunneis, ellipsoideis, -sub lente byalinis, 7-9 X 3- 
3.5 M. 

Pileus at first hemispherical, becoming expanded and broadly 
convex, up to 10 cm. broad. Surface even, very viscid when wet, 
glabrous except margin which is appressed-tomentose, pellicle en- 
tirely separable; pinkish-brown when moist, drying avellaneous at 
least in spots. Flesh thick, 2-5 cm. in center, firm, compact, tinged 
grayish-vinaceous under the pellicle and greenish-yellow next to 
the tubes, otherwise pure white, unchanging ; odorless and tasteless. 
Tubes arcuate, short decurrent, radiately arranged and more or 
less separated by veins, somewhat glandular-dotted, warm buff, 
becoming yellow ochre, unchanging, short, 5-6 mm. long ; mouths 
grandular-dotted, irregular, generally oval, elongated radially, me- 
dium to large. Stipe equal or tapering upward, very obscurely 
reticulated at the apex, with a subviscid pellicle which becomes 
minutely areolate on drying, glandular-dotted on the upper half or 
so, glabrous below, white when young, remaining white above or 
becoming straw-yellow, pinkish-brown below, with the dots 
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brownish- vinaceous ; within solid, hard and compact, pure white 
with base dull vinaceous, unchanging ; 5-7 cm. long, 1-3 cm. thick. 
Spores bright ochraceous-brown in mass, elliptical, hyaline, a few 
deep olivaceous, ,7-10 X 3-3.5 fi, mostly 8 X 3 /a. Cystidia densely 
clustered, hyaline to dark-colored, cylindrical to somewhat clavate, 
40-^0 X 6-9 /A. 

Under Douglas fir, hemlock and fir. Frying Pan Creek, Wash- 
ington. August. No. 886 in Bolete Herb. WHS. Coll, and 
comm. D. E. Stuntz. 

A distinct Boletinus, with certain characters of the Viscipelles 
of Boletus (Txocomus). Its pileus is very viscid when wet; B. 
glandulosus and B. flavoluteus are the only others that are at all so. 
The stipe is also more or less viscid, like the stipes of these same 
two species. Its tube walls and mouths are glandular-dotted, as 
in Boletus Lakei and B. amahilis, but less so than in Boletinus 
glandulosus. More particularly, the stipe is glandular-dotted ; 
Boletinus flavoluteus, Boletus Lakei and B. amahilis arc the only 
relatives with stipe thus adorned. Boletus Lakei and B. amahilis 
are mentioned in this connection, because it begins to appear that 
these two species may have to be transferred from Boletus to 
Boletinus. 

13rown University, 

Providence, R. I. 



NOTES ON FLORIDA FUNGI. II 

Erdman West 
(with 2 figures) 


Acrospermum compressum var. foliicolum (Berk.) Riddle. 

This anomalous little ascomycete has been reported from several 
other Southern States but not from Florida. On 27 February 
1939 a generous collection of the ascocarps was made on fallen 
mulberry leaves lying on very wet ground along Hogtown Creek 
near Gainesville, Alachua County. The honey-yellow translucent 
clubs were scattered over almost every mulberry leaf in or near 
the water (F. 22016). 

Ascophanus bermudensis Seaver. 

According to Seaver in “ The North American Cup-Fungi,” this 
pretty little discomycete is known only from the type locality in 
Bermuda. On 10 March 1939 specimens were collected on cow 
dung in Planera Hammock near Gainesville, Alachua County. 
The apothecia were of the characteristic pinkish white color. Al- 
though the ascospores are slightly smaller than the dimensions 
given inlhe original description, the distinctive “ nail-heads ” leave 
little room for doubt as to its identity. Another character not 
noted in the original description is the presence of a small knob-like 
apiculus at each end of newly matured spores (F. 22017). 

Balansia clavula (Berk. & Curt.) Lloyd. 

This striking little ascomycete has been collected a number of 
times in Florida but there seem to be no published records of its 
occurrence here. Mature specimens were collected by G. F. 
Weber and the writer 20 June 1934 on Paspalum ciliatifolium 
Michx. near Gainesville, Alachua County. The fungus was col- 
lected by the writer on the same host in other parts of Alachua 
County 21 July 1935 and 10 July 1936 and is apparently not un- 
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common in this area. On 13 Sept. 1939, typical specimens were 
found parasitizing the inflorescence of Paspalum debile Michx. in 
a much drier habitat near Gainesville. 

A search through the specimens in the Herbarium revealed a 
packet marked Balansia sp. containing a single grass stem resem- 
bling Paspalum ciliatifolium. It was collected 5 Nov. 1906 by 
R. Y. Winters at Lake City, Columbia County and bears fruiting 
bodies of B. clavula (F. 2918, F. 2919, F. 2923, F. 20320, F. 
22134). 

Bulgaria rufa Schw. 

This large but inconspicuous rubbery discomycete is not uncom- 
mon in the northeastern states but it has never been reported far- 
ther south than North Carolina. On 20 July 1938 a small collec- 
tion of typical apothecia was made on buried wood in Planera 
Hammock near Gainesville, Alachua County (F. 20321). 

Entonaema LiguESCENS Moller. 

This peculiar tropical asconiycete was collected once on 3 Aug. 
1939 on a much decayed frondose log near Gainesville, Alachua 
County. The large yellowish ascocarps were filled with a watery 
gelatinous material and appeared immature, but the black punctate 
mouths of the perithecia were oozing masses of ripe spores. No 
previous record is known for this species in the United States. 
The identification was made by Dr. W. W. Diehl (F. 22361). 

Keithia Juniperi Miller. 

This interesting ascomycete was described from material col- 
lected near Durham, N. C. No further references to the organism 
have been found in literature as to its occurrence elsewhere. On 
17 March 1940, fruiting material was collected by Dr. G. F. Weber 
on Juniperus silicicola (Small) Bailey at Buzzards Roost in Ala- 
chua County. In gross and microscopic characters, the Florida 
material agrees with the original description, but the host is the 
southern red cedar (F. 22390). 
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Plectania occidentalis (Schw.) Seaver. 

The bright red, shallow disks of this showy little discomycete 
were found in considerable numbers in Planera Hammock near 
Gainesville, Alachua County, 1 Aug. 1938. In an area of mixed 
oak and pine that had been lightly burned over, the apothecia were 
attached to partly buried sticks. No previous record of its occur- 
rence in Florida has been found (F. 21097). 

PSEUDOPLECTANIA NIGRELLA (PerS.) Fuckel. 

This widely distributed cup fungus has not been reported previ- 
ously from Florida. Its dull color and inconspicuous habit of 
growth are probably contributing factors to this situation. Two 
collections have been made in Alachua County, one at Gainesville 
21 February 1939 and one in Sanchez Hammock, about 10 miles 
away. This latter collection is especially interesting since it grew 
on a loblolly pine log in advanced stage of decay (F. 3699, F. 
22015). 

Saccobolus Kerverni (Crouan) Boud. 

The dung-inhabiting fungi are very imperfectly known for Flor- 
ida. So far there seems to be no report of this one for the State, 
though it has been found in surrounding territory. A collection 
of typical material was made 18 June 1939 at Gainesville, Alachua 
County,^ on weathered cow dung. In this collection the spores are 
slightly warted as well as reticulated (F. 22356). 

Aecidium Cyrillae Arthur. 

Two collections of this rust have been made in Florida ; all others 
reported are from Louisiana and Mississippi. The Florida collec- 
tions were made 25 April 1938, on Cyrilla racemiflora L. on the 
banks of Hatchet Creek near Gainesville, Alachua County and 23 
April 1938 along Blue Springs Run near Marianna, Jackson 
County (F. 20277, F. 20278). 

Aecidium rubromaculans sp. nov. 

While collecting in a rich hardwood hammock on 26 April 1939, 
conspicuous spots were noted on a low growing vi- 
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Fig. 1. Aecidium rubromacuhns. 

burnum. At first glance these resembled insect galls but the aecial 
cups on the under side (fig. 1) indicated they were due to a rust. 
Most of the infection occurred within three feet of the ground. 
Whether this was because the alternate host is low in stature or 
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because of greater humidity in this zone, it is not possible to say 
at this time. 

Two rusts have been reported on Viburnum spp. in the United 
States. Puccinia Linkii Klotzsch producing telia only is reported 
from the Northeastern part of North America ; Coleosporium 
Viburni Arthur is midwestern. As the Florida collection evi- 
dently belongs to neither of these, the fungus is considered a new 
species. Because of the conspicuous red galls that are formed 
the above name is proposed. 

Pycnia are epiphyllous in small dense groups. 

Aecia are hypophyllous grouped on dark red round thickened 
areas 3-7 mm. broad, more or less concentrically arranged, cupu- 
late, peridium soon splitting into recurving segments ; peridial cells 
angular, 16-24X22-31/1 coarsely verrucose; aeciospores irregu- 
larly globoid, 19-24 X 24-26 /i; wall colorless, 1-1.5 /i thick, very 
finely verrucose, appearing smooth. 

Pycnidiis epiphyllis, copiose evolutis, gregariis. 

Aecidiis hypophyllis, in maculis orbicularibus sanguincis, 3-7 mm. diam., 
cupulatis, margine inciso albo lacerato recurvato ; celluHs peridii rhomboideis 
16-24 M longis, 22-31 /* latis, pariete verrucoso ; aecdiosporis subglobosis dense 
minutissimeque verruculosis 19-24 X 24-26 /*, tunica incolori. 

Hab. in foliis viburni obovati prope Gainesville, Florida. 

On leaves of Viburnum obovatum along Hogtown Creek near 
Gainesville, Ahchua County, Florida. 

Type deposited in Herbarium, Florida Agr. Expt. Sta. No. F. 
22014. 

Coleosporium Laciniariae Arthur. 

This fungus is common in the vicinity of Gainesville as the cause 
of a rust on pine needles in the spring, while the uredinial stage 
appears on Laciniaria in the fall. Laciniaria elegans (Walt.) 
Kuntze and L. laxa Small are both very commonly infected. So 
far as has been found there is no record of the fungus on L. pauci- 
flora (Pursh.) Kuntze on which it was abundant 9 Oct. 1939 near 
Gainesville. This is an early, species and it was interesting to 
note the amount of infection in the inflorescence and even on the 
bracts of the flower-heads. Coincidentally, the rust was collected 
9 Oct. 1935 on L. spicata (L.) Kuntze near Starke in Bradford 
p)unty. This is another unreported host (F. 16684, F. 22136). 
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Phakopsora Zizyphi-vulgaris (P. Henn.) Diet. 

This rust was found at Homestead, Dade County, 1 December 
1938 by George D. Ruehle.^ All varieties of the common jujube 
(Zisyphus jujuba) were heavily infected, while the Indian jujube 
(Z. mauritiann) was much less severely attacked. This appears 
to be the first report of this fungus in America, all previous reports 
having come from Asia. Only the uredinial stage was found in 
this instance (F. 22019, F. 22024). 

PUCCINIA ANGUSTATA Peck. 

Although Puccinia angustata Peck has been reported on various 
hosts from a wide geographical range, there docs not seem to be 
any specific reference to its occurrence in Florida. It was of in- 
terest then to find P. a. typica Arthur close to Ncwnan^s Lake near 
Gainesville in Alachua County 29 June 1938 on Scirpus Erio- 
phorum, a hitherto unreported host (F. 21027). 

While examining some specimens of Kynchospora corniculata 
(Lam.) Gray collected in Punta Gorda, Charlotte County, on 24 
November 1939, the telia of a rust were noted on many of the 
leaves. These proved to be P. a. angustatoides (R. E. Stone) 
Arthur, a southern variety according to Arthur’s Manual of the 
Rusts (F. 22357). 

Puccinia Cannae (Wint.) P. Henn. 

It seems strange that a relatively common rust on a so well- 
known host as Canna should escape recording for so many years. 
The first collection in Florida according to our records w^as made 
31 Jan. 1922 by E. O. Hopkins, at Delray, Palm Beach County. 
In addition to Canna flaccida and C. indica, Thalia geniculata has 
been found infected in Manatee County. Other collections on 
Canna are recorded from Brevard, Manatee, Pinellas and Seminole 
counties (F. 3911, F. 3912, F. 3913, F. 3914, F. 3915, F. 16813 
and F. 16850). 

iRuehle, George D. The Plant Disease Reporter 23: 40. 1939. 
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PUCCINIA JUSSIAEAE Speg. 

This rust is of common occurrence in Florida on a number of 
different hosts. A small creeping plant, Ludwigiantha arcuata. 



Fig. 2. Jthyphallus Murrillii, 

that covers large areas of low pasture land, is frequently severely 
affected. There is no report of this host in literature. Ludwigia 
suffruHcosa, an inconspicuous plant in low meadows, is also com- 
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monly affected. Collections on both these plants have been made 
in Alachua County, the former 9 June 1935 and the latter 17 June 

1938. In addition the rust was collected on Ludwigiantha at Or- 
mond, Volusia County, 1 Sept. 1927 (F. 5895, F. 21052, F. 21053). 

PuCCINIA Kuhniae Schw. 

Collected on Kuhnia Mosierii Small in Alachua Co., 24 Sept. 

1939. Also collected in the same county 5 Oct. 1927 on Coleo- 
santhus cordifolius (Ellis) Kuntze. This fungus has not been 
hitherto reported in Florida. No record has been found of its 
occurrence anywhere on Coleosanthus cordifolius (F. 16392, F. 
22135), 

PuCCINIA MINUTTSSIMA Artll. 

This rust is represented in our collections by one leaf of Decodon 
vcrticellatus bearing one spot with aecia collected in Alachua 
County 19 May 1935 by G. F. Weber. All other known reports 
are from Delaware and northward (F. 16953), 

PuCCINIA SCIRPI DC. 

Collected 13 Nov. 1939 by W. B. Tisdale on Nymphoides lacu- 
nosum in a lake near East Lake, Putnam County. The round 
patches of aecia were conspicuous by their yellow color in contrast 
to the dark green of the normal leaf area. The fungus has not 
been previously reported in the United States and the aecia from 
Cuba only on N. Grayanum (Griseb.) Arthur (F. 22364), 

PuCCINIA SUBSTRIATA ElHs & Barth. 

The uredinial stage of this rust is comnlon around Gainesville, 
Alachua County, on Paspalum plicatulum Michx., a hitherto un- 
reported host. A generous collection was made 14 May 1939 (F. 
22388). 

PucciNiASTRUM Pyrolae (Pers.) Schroet. 

A package of ChimaphUa maculata collected at Thurmond, North 
Carolina, intercepted by the State Plant Board at Jacksonville, 
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Florida, was found to contain numerous specimens infected with 
this rust. Arthur’s Manual does not list the fungus from the 
State of North Carolina. The uredinial stage was very conspicu- 
ous (F. 22363), 

Uredo Guacae Mayor. 

Rusts on epiphytic orchids are rather rare in the United States 
although several have been found in greenhouses on collected 
plants from South or Central America. Very sparse collections 
of one of the tropical American forms have been made occasionally 
in Florida but not reported. On 28 April 1940 a generous collec- 
tion of what corresponds to Uredo Guacae Mayor on Epidendrum 
tampense was made at Bradenton, Manatee County, by Miss T.illian 

E. Arnold. The young uredia form concentric rings around the 
old initial infections. The rust is probably much more common 
than the records would indicate. The relatively inaccessible habi- 
tat of the host, in the tops of oak and other forest trees, is a de- 
cided deterrent to the frequent collection of this rust (F. 22389), 

Uredo Lucumae Arthur & Johnston. 

This rust was collected on Lucuma nervosa A. Dc. at Homestead, 
Dade County, by George D. Ruehle, 9 February 1937. It has 
been reported previously from Cuba 'on this host. This year 
(1939"^ the fungus was more abundant than in 1937* (F. 17114, 

F, 22027), 

This fungus has been transferred to the genus Acrotelium by 
Dr. Geo. B. Cummins ® since he was successful in demonstrating 
teliospores. 

On 17 March 1939 the same collector found leaves of Lucuma 
salicifolia affected by a rust which proved to be this species. This 
appears to be the first record for Uredo Lucumae on this host 
(F. 22026). 

Uromyces Asclepiadis (Schw.) Cooke. ■ 

This rust has been collected in Florida on the orange or butterfly 
milkweeds, but there is no record of its occurrence on other groups. 

2 Ruehle, George D. The Plant Disease Reporter 23: 40. 1939. 

* Cummins, G. B. Bull. Torrey Club 67 : 70-72. 1940. 
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On 28 July 1935 the iiredia were found on Asclepias tomcntosa 
Ellis at Daytona Beach in Volusia County. There is no previous 
record of infection of this species. Telia have not been found in 
our collections (F. 16725). 

Uromyces Kramertae Long. 

This rust has been reported only from Northern Texas on 
Krameria glandidosa Rose and Painter. Only the telia are re- 
ported from this collection. On 21 September 1936 the telial stage 
was collected by Geo. F. Weber near Gainesville, Alachua County, 
on Krameria spathulata. On 12 May 1939 plants of this host spe- 
cies in the vicinity of Gold Head Branch State Park in Clay 
County were found bearing pycnia, aecia, and uredinia of what 
appeared to be the same organism. Telia found associated with 
uredinia on plants in the same area 19 June 1939 correspond per- 
fectly to the species as described by Long. 

The pycnia are orange red in color, mostly epiphyllous (occa- 
sionally caulicolous) on small inconspicuous yellow galls. 

The aecia are produced on the same galls as the pycnia but ap- 
pear later. They occur on both sides of the leaf surrounding the 
pycnia on the upper side and are general on the under side of the 
areas. The aecia are cupulate, shallow, 100-150^ broad; the 
peridia pale, erect, soon irregularly lacerate; the aeciospores are 
angular to globoid, 18-22X19-24/1.; wall colorless, 1 ft thick, 
minutely but closely verruculosc. 

The uredinia are amphigenous cinnamon brown, .2-.5 mm. 
broad ; urediospores subglobose to broadly obovate-ellipsoid, 
18-22 X 24-29 ft ; wall pale golden-brown sparsely and minutely 
echinulate. 

Septobasidium Mariani Bres. 

This felty fungus was collected on Crataegus luculenta at 
Worthington Springs, Alachua County, on 4 April 1939. No 
record of the occurrence of this species in Florida has been found. 
The identification was verified by Dr. John Couch (F. 22012). 
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Ithyphallus Murrillii sp. nov. 

For several years a red phalloid has been noted during the rainy 
season in lawns around Gainesville, Alachua County, and tenta- 
tively identified as /. riihicundiis (Bose.) E. Fischer. Both plants 
have the same general appearance but a closer examination has re- 
vealed consistent differences in them. Long's ^ description, reiter- 
ated in Lloyd's notes and Coker's Gasteromycetes," remarks a 
red or scarlet pileus. At no stage in the development of the 
Florida plant is the color of the pileus darker than very pale pink. 
The disk that closes the perforation at the top is also of the same 
pale color. The spores of J, ruhicumius as given by Long are 
2 X 4 while ours are 2-3 X 4.5-6 /t, a significant difference in 
size. 

The fungus (fig. 2) is deemed sufficiently different in these 
characters to be separated as a new species and it is dedicated to 
Dr. William A. Murrill, who has named so many of the fleshy fungi 
of Florida and who has collected this species. It is described as 
follows : 

Egg pure white attached to white rhizomorphs. Cup pure white, 
2 to 3 cm. high and 1.5 to 2 cm. wide. Stipe curved, fusiform, 
pink, 10-15 cm. tall and 1.5-2 cm. thick; several chambers thick, 
each 1—2 mm. wide. Apex closed by a pale-pink disk. Pileus 
oblique, conical, rugulose, 2-2.5 cm. long and 1.5-2 cm. wide at the 
loose edge; pale pink under the spore slime. Spores dark olive 
brown in mass, pale olive green under the microscope, ellipsoid to 
oblong, smooth, 2-3 X 4.5-6 fi, 

10-15 cm. altus; stipite fusiforme, medio 1Vj-2 cm. crasso, puniceo sed 
dilute ; volva albo ; pileo conico-campanulato circ. 2.5 cm. alto, extus ruguloso ; 
sporis cllipsoideis 4.5-6 X 2-3 Hab. in pratulo ad Gainesville, Florida. 

In sandy soil of centipede grass lawn, Gainesville, Florida. Type 
collected 26 June 1939 deposited in Herbarium, Fla. Agr. Exp. 
Station, No. F. 22362. 

COCCOSPORA AURANTIACA Wallr. 

One of the common fungous growths met with in moist woods 
during the fall consists of little ochraceous masses on much decayed 
wood. At first glance they are usually mistaken for some myxo- 

^ Long, Jour. Myc. 13: 109. 1907. 
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mycete but their structure is quite different. In fact they may be 
said to have no structure but consist entirely of a mass of large 
spores. A collection of typical material was made at Gainesville 
22 Jan. 1940 by W. A. Murrill and identified by W. W. Diehl. I 
can find no report of its occurrence in Florida although it is very 
common here (F. 22365). 

Dactylium dendroides (Bull.) Fries. 

One collection of this hyphomycete has been made in Florida. 
It was found 16 Jan. 1940 on Mycena epipterygia Fries in Planera 
Hammock, Alachua County, parasitizing a small portion of a large 
colony of the host. Fungi in the genus Dactyliuw are usually con- 
sidered imperfect forms of Hypomyces sp., but collections of the 
ascigerous form seldom, if ever, show any signs of the Dactylium 
stage and our collection of Dactylium shows no indication of the 
perfect stage (F. 22355). 

Ramularia Coleosporii Sacc. 

While collecting Coleosporium Laciniariae Arthur on various 
species of Laciniaria, it was noticed that a large proportion of the 
uredia on Laciniaria clegans (Walt.) Kze. appeared to parasit- 
ized. A microscopic examination of this material revealed a 
Ramularia referable to R. Coleosporii Sacc. The collection was 
made at Gainesville, Alachua County, on 9 October 1939. This 
fungus has been reported previously from Puerto Rico on 
Coleosporium Ipornoeae (Schw.) Burrill (F. 22360). 

Florida Agricultural Experiment Station, 

Gainesviu.e, Florida. 



AGARICACEAE FROM THE MEDICINE 
BOW MOUNTAINS OF WYOMING" 

Florence F. Arenberg® 

(with 1 figure) 

During the summer of 1938 the writer made a collection of the 
Agaricaceae of the Medicine Bow Mountains of Wyoming at an 
altitude range of from 8,000 to about 11,000 feet above sea-level. 
A few more plants were collected in the summer of 1939. Dr. 
Alexander H. Smith of the University of Michigan gave gener- 
ously of his time in helping the author to classify her specimens 
and to determine and describe the new species. Besides the new 
species which is described below, a list of the Agaricaceae which 
have not been reported before for Wyoming also follows. The 
photomicrographs are of slides made from the dried specimens. 

1. Mycena wyomingensis Smith & Arenberg, sp. nov. (fig. 1) 

Pileus 1. 5-2.5 cm. broad, convex to somewhat umbonate and 
siccus, brunneo-atratus ; caro cartilaginea, albida, inodora, sapore miti ; 
lamellae confertae vel subdistantes, latae, sinuatae, albidae ; stipes 3-5 cm. 
longus, 2-2.5 mm. crassus, 2-4 cm. radicatus, pallidus, caespitosus, cartilagi- 
neus, apice canescens, basi strigosus; superficies pilei e cellusis basidiiformi- 
bus unistratosis constans ; pleurocystidia 45-60 X 12-20 m ; cheilocystidia 33- 
48 X 12-20 M ; sporae 6-7.5 X 3.5 ; basidia tetraspora. Specimen typicum 
legit prope Univ. of Wyo. Sum. Sci. Camp, June 21, 1938, Arenberg n. 1, 
in Herb. Univ. of Michigan and Herb. Univ. of Wyoming conservatum. 

Pileus 1. 5-2.5 cm. broad, convex to some what umbonate and 
more or less expanded, margin slightly incurved at first, surface 
hoary when young, appearing rather dry, dark blackish brown over 

1 Excerpt from a Master’s Thesis submitted to the Department of Botany 
and the committee on Graduate Study at the University of Wyoming in 
partial fulfillment of the requirements for the degree of Master of Science, 
the citation to which is, Arenberg, Florence, The Agaricaceae of the Medi- 
cine Bow Mountains of Wyoming, Master’s Thesis, Dept, of Bot. Univ. 
Wyo. 1939. 

2 Contributions from the Department of Botany and The Rocky Mountain 
Herbarium of the University of Wyoming, No. i77. 
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Fig 1. Mycena wyomtngensis. Top, section through a gill; below, section 
through tip of a g^ll. 

all, not fading; flesh rather tough and cartilaginous (but not re- 
viving as in Marasmiub), odor slight and not distinctive, taste mild ; 
lamellae, close to subdistant, rather broad, sinuate, in three tiers, 
whitish, edges even or nearly so, no color change; stipe 3-5 cm. 
long, 2-2.5 mm. thick, with a pseudorhiza 2-4 cm. long, caespitose. 
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surface pallid and finely pruinose-pubescent near the apex from 
numerous caulocystidia, more or less white mycelioid toward the 
base, pseudorhize mycelioid and with debris clinging to it, very 
cartilaginous ; pileus-trama corticated with a single layer of upright 
basidia-like cells (22-35 X 8-10 ft) with dark smoky brown con- 
tents (the cells do not all reach the surface and have pedicels of 
various lengths but the layer is essentially hymenifonn in the ar- 
rangement of its elements), hyalin thin-walled cystidia project at 
intervals from this layer and measure 30-50 X 7-10 ft ; pleuro- 
cystidia scattered, ventricose, 45-60 X 12-20 ft, hyaline, thin- 
walled, smooth; cheilocystidia similar but shorter and lacking a 
conspicuous pedicel ; spores 6-7.5 X 3.5 ft, ellipsoid, hyaline, 
smooth, remaining hyaline in chloral hydrate-iodine solution; ba- 
sidia four-spored. 

Caespitose on rotten wood, under spruce and fir. University of 
Wyoming Summer Science Camp, alt. 10,000 ft., June 21, 1938, 
No. 1. This species is very closely related to Mycena trichoderma 
Josserand in Kuhner, but differs in the more compact palisade layer 
over the pileus, the caespitose habit of growth, rooting stipe and 
smaller spores. The spores do not turn yellow in iodine, and 
therefore the species is very likely properly classified in the group 
containing species with amyloid spores. Mycena lenta Maire is 
also rather closely related but is said to be rimose as in certain spe- 
cies of Inocybe and to lack pleurocystidia. In addition its colors 
are apparently more brownish. In Kiihner's ” classification M. 
wyomingensis falls readily in the group spuriae. 

Species not reported before for Wyoming : Amanitopsis 
vaginata Fries var. livida Peck; Armillaria appendiculata Peck; 
Clitocybe maxima Fries; Collybia confluens Fries; Collybia dryo- 
phila Fries; Coprinus micaccus Fries; Cortinarius armilatus Fries; 
Cortinarius croceofoUus Peck; Corlinarius decipiens Fries; Corti- 
narius elegantior Fries; Cortinarius gentilis Fries; Cortinarius 
pholideus Fries ; Crepidotus herbarum Peck; Inocybe fulvella Bres. 
(Robust form Heim) ; Inocybe leptophylla Atk. ; Inocybe radiata 
Peck; Inocybe scabella Fries; JLepiota pueJlaria (Fries) Rea; 
Mycena idiolens Lundell ; Mycena vitilis Fries ; Naucoria vernalis 
(Peck) Sacc.; Omphalia gracilis Quel. {Mycena immaculata 

« Le Genre Mycena, Encyclopede Mycologique 10 : 1-710. 1938. 
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Peck); Pholiota unicolor (Vahl) Fries; Russula ahietina Peck; 
Russula aurantialutea Kauff.; Russula dccolorans Fries; Russula 
fragilis Fries; Russula puellaris Fries; Russula roscipes Seer.; 
Russula te^nuceps Kauff.; Stropharia distans (Pers.) Morgan; 
Tricholoma arcuatum (Bull.) Peterson sensu Lange; Tricholoma 
brevipes (Fries ex Bull.) Quel, sensu Lange; Tricholoma tumi- 
dum Fries. 



PSEUDOTRICHIA AND THE NEW GENUS 
PHRAGMODIAPORTHE ' 


Lewis E. Wehmeyer 
(with 11 figures) 

In the course of recent studies of the species described under the 
generic names of Pseudovalsa and Calospora, a number of species 
were encountered whose generic positions should be elsewhere. 
Two such generic segregates are here considered. 

Phragmodiaporthe gen. nov. 

Perithecia clustered, valsoid, entostromatic areas more or less 
definitely outlined by a blackened dorsal zone which is continuous 
between the pustules. Asci clavate, 8- (or 4-?) spored. Spores 
fusoid-ellipsoid to elongate, four- to many-celled, hyaline or brown. 
Conidia, where known, elongate-fusoid, one- to four-celled, hyaline, 
borne in clustered or labyrinthiform, enclosed locules within an 
entostroma. 

Perithecia gregaria ut in genere Valsa. Areolae entostromaticae plus 
minusve evidenter circumvalatae a zona fuscesccnte marginale inter pustulas 
continua. Asci clavati (4?) vel 8-spori. Sporae fusiformes vel ellipsoidcae 
vel elongatae cylindracae, multicellulae, hyalinae vel brunneae. Conidia 
longe fusiformia, 1-4-ccUula, vel in entostromatis loculis inclusis pluribus 
simplicibus vel singulis labyrinthiformibus. Species typica Phragmodiaporthe 
Caryae, in species pluribus generis Caryac. 

The type species of this genus, P. Caryae, has been described 
several times under a variety of generic names (see synonymy). 
The stromatic configuration is the same as that found in the genus 
Diaporthe but the ascospores are four- instead of two-celled. Its 
structure differs from that of Pseudovalsa in the lack of any dark 
colored entostroma, and in the totally different conidial stage. 
From Prosthecium, it differs in the presence of a definite dorsal 
zone and in the lack of any appendages on the ascospores. 

^ Papers from the Department of Botany of the University of Michigan 
No. 724. 
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Both the perithecial and conidial stages of P, Caryae suggest a 
derivation from the genus Diaporthe, Certain species of Diaporthe 
show a tendency toward the elongation of the ascosix)res (Z). 
megalospora, D, tiliacea and others). The writer has described 
varieties of both D. Fagi (4, p. 146) and D. strmnella (5, p. 46) 
in which such an elongation of the ascospores has taken place. 
Calospora Ribis Gutner was described as having four-celled asco- 
spores. Material kindly sent the writer by Dr. Naumov, however, 
contained spores which were 6- to 8-guttulate but only two-celled 
and which proved to be exceptionally long spores of the var. 
longispora of Diaporthe strumella. If the spores of such a fungus 
became three-septate, which is not at all unlikely, it would fall in 
the genus Phragmodiaporthe, 

The conidial stages found associated with the perithecia on the 
type material of Cryptospora Caryae Peck and Pseudovalsa Fair- 
mani Ellis & Ev. are also easily derived from a Phomopsis (or 
Fusicoccum) type. The labyrinthiform locules formed within a 
light colored entostroma are characteristic of these form genera. 
The conidia differ from those of Phomopsis in the elongate-fusoid 
shape and the tendency to be four-celled. Certain species of Di- 
aporthe show this elongation (D. leiphaemia) and tendency to 
scptation (D, tiliacea) of the conidia. 

Phragmodiaporthe aculeata, the second species, is not so ob- 
viously related to Diaporthe as is D, Caryae. P. aculeata has a 
dark colored entostroma with large irregular perithecial cavities 
which have rather indefinite walls and in this respect resemble a 
dothideaceous type of organization. The material examined was 
immature and showed four-spored asci. The spores were one- 
celled and hyaline, although Pctch describes the spores as seven- 
to eleven-septate and brown at maturity. Additional and more 
mature material of this species may show it to have other affilia- 
tions. 

Phragmodiaporthe Caryae (Peck) comb. nov. (figs. 1-4) 

Cryptospora Caryae Peck, Ann. Rep. N. Y. State Mus. 38 : 106. 
1885. 

Pseudovalsa Fairmani Ellis & Ev. Proc. Roch. Acad. 1890 : 5L 

Winterella Caryae (Peck) Kuntze, Rev. Gen. 34. 1891. 
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Valsa apatcla Ellis & Holway, Bull. Lab. Nat. Hist. Univ. Iowa 
3:42. 1895. 

Aglaospora Fairmani (Ellis & Ev.) Kuntze, Rev. Gen. 3®: 441. 
1898. 

Calospora apatda (Ellis & Holway) Sacc. & Sydow, In Sacc. 
Syll. Fung. 14: 593. 1899. 

Appearing on the surface as conic pustulate swellings, 0.5-2 mm. 
in diameter, with a central cluster of stout-papillate erumpent os- 
tioles or, where the periderm is torn away, appearing as circular 
blackened discs. No ectostroma formed beyond the blackening of 
the bark surface about the ostioles. This marginal blackening dips 
sharply into the bark as a lateral zone which may continue along the 
wood surface between the pustulate entostroniatic areas. Peri- 
thecia spheric to irregular from crowding, 300-600 X 200-500 ju., 
clustered in the entostroniatic areas, bounded by the marginal zone. 
Asci clavate, 85-150 X 19-21 /x. Spores biseriate, long-fusoid, 
straight or slightly curved, hyaline, four-celled, slightly or dis- 
tinctly constricted at the septa, 27-44 X 5-7.5 ju.. 

Hosts: Carya spp. 

Distribution: Iowa, New York. 

Collections: {Cryptospora Caryae) N. Y. St. Mus., Knowers- 
ville, N. Y., May, 1884, C. H. Peck (type). 

{Pseudovalsa Fairmani) Ev. Herb., Lyndonville, N. Y., May, 
1890, C. E. Fairman (type). 

{Valsa apatela) Herb. Iowa St. Coll., ex Holway Herb., De- 
corah, Iowa, March, 1884 (type). 

The blackened marginal zones of this species and its four-celled, 
fusoid spores without appendages set it aside from the other spe- 
cies of Calospora and Pseudovalsa, 

An associated conidial stage is found on the types of Pseudo- 
valsa Fairmani and Cryptospora Caryae, It consists of labyrinthi- 
form to confluent, irregular, pycnidial cavities formed within a 
light colored entostroniatic area of the upper bark, which is irregu- 
larly bounded by a dorsal zone which dips into the bark. The 
conidia borne in these enclosed chambers are elongate, fusoid- 
clavate to oblong-cylindric, straight or somewhat curved, one- 
celled, hyaline, or often 2- to 4-celled. There are no constrictions 
at the septa and the conidia measure 35-43 X 3.5-5.5 /i. 
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Phragmodiaporthe aculeata (Fetch) comb. nov. (figs. 5-7) 

Aglaospora aculeata Fetch, Ann. Bot. Card. Peradeniya 3: 3. 
1906. 

Appearing on the surface as strongly pustulate, hemispheric or 
conic swellings, 1-3 mm. in diameter, with a closely adherent 
periderm and a central carbonaceous disc consisting of a fascicle 
of two to five very stout (0.5-0.8 mm. in diam.), somewhat elon- 
gate, cylindric ostioles, mostly broken away, leaving a hollow cy- 
lindric stub. Perithecia appearing as irregular to flattened, much 
elongated cavities, 500-2000 X 500 fi, imbedded in a black stroma 
of pseudoparenchyma and with very slightly differentiated walls. 
Entostromatic area outlined by a definite, broad, black, dorsal zone 
dipping into the bark between the perithecial clusters. Asci cla- 
vate, mostly four-spored, 110-130 X 22-28/1. Spores lying paral- 
lel in the ascus, long-fusoid-cylindric, slightly curved, one-celled, 
hyaline, granular, 88-95 X 9-1 1 /i. Fetch gives the spores as 
finally brown and seven- to eleven-septate and 90-105 X 12-15 /i. 

Host: Thea. 

Distribution: Ceylon. 

Collections: Kew, Fetch, No. 6456, Dec. 1921. 

The long fusoid spores which are at first hyaline and the dorsal 
blackened zones of this species suggest relationships with P. Caryae. 
The irregular perithecia with faintly developed walls and the dark 
colored parenchymatic surrounding stroma, however, are not en- 
tirely in accord with the writer's concept of this genus. 

Pseudotrichia Kirschstein. 

The nomenclatorial history of this genus is somewhat involved. 
In 1912, in his FI. Boh. & Mor. No. 132, Petrak issued a fungus 
under the name of Calospora ambigua Pass, with the notation 
“ Forsan nova species." In 1921 (2, p. 284), he erected a new 
genus, Khekia, with a description of the fungus in this exsiccata, 
gave Khekia ambigua (Pass.) Petr, as the type species and Calo- 
spora ambigua Pass, as a synonym of the type species. The 
writer has not seen the type of Passerini's C. ambigua, but Pas- 
serini states that his fungus approaches Sphaeria arcuata Currey, 
differing only in the broader (7-8 fi) and colorless spores. He 
gives the host as Quercus, Currey's Sphaeria aremta is Pseudo^ 
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valsa longipesj the ascospores of which are often hyaline and reach 
a diameter of 7-8 /*. Calospora ambigua is undoubtedly the same 
as Pseudovalsa longipes and as it is cited as a synonym of the type 



il 

Figs. 1 - 4 , Phragmodiaporthe Caryae; 5 - 7 , P, acnlcata; 
8 - 11 , Pseudotrichia aurata. 


species of Khekia, this genus name-becomes a synonym of Pseudo- 
valsa. 

In 1939, Kirschstein (1, p. 125), again used Petrak’s FI. Boh. 
& Mor. No. 132 (which he erroneously cited as No, 123) as the 
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basis of a new genus, Pseudotrichia, which name, therefore, be- 
comes available for the genus based on this collection. 

Petrak’s fungus, which occurs on the stromata of a Diatrypella, 
is, furthermore, the same as Thyridaria aurata Rehm (3, p. 392). 
The type of T*. aurata is upon moldy wood from Austria and the 
perithecia are scattered singly or clustered superficially, showing 
only slight traces of any felty subiculum in a few spots. A later 
collection from Dearness, on old sphaeriaceous stromata on Cra- 
taegus, was given by Rehm (in Herb.) as a var. stromatica of this 
species. The perithecia of this specimen are clustered on the old 
sphaeriaceous stromata. 

Petrak, in his discussion of the genus Khekia, states that it is 
a parasite upon Diatrypella stromata, and that Rehm (who iden- 
tified his material) probably mistook the Diatrypella stromata 
for that of a Calospora. Petrak gives a very good description of 
the fungus but says that the ostioles are flattened, which is not 
true of the material seen by the writer. As a result of this flat- 
tening of the ostioles, he places the genus as a stromatic form of 
the Lophiostomataceae. 

Kirschstein, in his discussion of Pseudotrichia, correctly states 
that no true stroma is present and that the ostiolc is conic. He 
places his genus in the Trichosphacriaccae because of the tonien- 
tose character of the perithecium. 

In 1938, the writer collected material of this same fungus on 
stromata of an Eutypella on Ulmus americana, near Ann Arbor, 
Michigan. All of the variations mentioned above were found on 
this collection, and there is no doubt in the writer's mind that they 
all represent a single species which grows normally on the stromata 
of various pyrenomycetes but may occur on bark or decorticated 
wood which has been infected by these same fungi. The perithecia 
may originate on or beneath the surface of the substratum and 
may be scattered, but are usually clustered on the stromata upon 
which they grow. The young perithecia are pyriform with a 
comparatively long beak, but as they increase in size they become 
globose and the ostiole is less conspicuous. The young perithecia 
are covered with a bright yellow-green tomentum composed of 
hyphae which grow out from the wall cells. As the fruit bodies 
mature, these hyphae become darker brown, giving a brown color 
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to the perithecia, or they may grow out as a sparse mycelial subicu- 
lum. The ostiolar portion of the perithecium retains the yellow- 
green coloration longest. A complete description follows : 

Pseudotrichia aurata (Rehm) comb. nov. (figs. 8-11) 

Thyridaria aurata Rehm, Ann. Myc. 10: 392 (also 12; 172). 
1912. 

Pseudotrichia stromatophila Kirschst. Ann. Myc. 37 : 125. 
1939. 

Usually found growing on old decaying pyrenomycetous stro- 
mata, or on bark or decorticated wood infected by these fungi. 
Perithecia pyrifonn then globose, 300-700 fi in diameter, scattered 
singly, botryose clustered on the host stromata, or in small con- 
fluent groups, at first covered with a bright yellow-green tomentum 
which becomes rubbed off or becomes dull brown or black. Osti- 
ole conic to papillate. Perithecial wall thick, consisting of an inner 
layer of brown walled parenchyma cells and an outer layer of 
interwoven dark brown hyphae bearing the tomentum. Perithecia 
sometimes surrounded by a felty growth of coarse thick-walled 
brown hyphae. Asci elongate-clavate, with a tapered basal stalk 
and a slightly thickened apical wall, 100-160 X 14-18 ft. Spores 
biseriate above, irregular below, fusoid, straight to curved, hyaline, 
two-celled at first, becoming four-celled, constricted at the septa, 
with a large guttula in each cell, rarely pale brown at maturity, 
29-41 X 5-9 ft. Paraphyses numerous, filiform, hyaline, persistent. 

Hosts ; Pyrenomycetous stromata on Crataegus and Uhnus. 
Distribution: Austria, Czechoslovakia, Michigan, Ontario. 
Exsiccati: (Calospora ambigua) Petr., FI. Boh. & Mor. 132 
(type). {Thyridaria aurata) Rehm, Asc. 2111, 
Collections: {Thyridaria aurata) Riksm., ex. Rehm Herb., Ybb- 
sitz, Austria, leg. Lambert (type) ; Ix)ndon, Ont., June 1911, 
Dearness, 3321 (var. stromatica), 

{Pseudotrichia aurata) W. Herb., No. 3881, 

Ascospores from the collection of Pseudotrichia aurata on Ulmus 
americana were sprayed onto nutrient agar on December 7, 1938. 
Germination occurred within twenty-four hours by the formation 
of one or two germ tubes, 5.5 ft in diameter, from the ends of the 
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spores. Some of the spores turned pale brown before germination, 
whereas others remained hyaline. Rehm states that the spores of 
his Thyridaria aurata turn brown at full maturity. 

On oat agar, a limited colony growth, grayish to brown or black, 
was formed and, after a week or two, numerous gray-black stro- 
mata appeared and soon showed the superficial yellow-green fur- 
furescence characteristic of this species. 

Some of the original collection of Ulmus twigs, which showed 
healthy Eutypella stromata, but no signs of Pseudotrichia, were 
autoclaved and inoculated. Healthy twigs of Ulmus, with no 
Eutypella present, were also autoclaved and inoculated. Growth, 
and the formation of stroinata, took place in both instances. On 
the Eutypella stromata, the typical clusters of yellow-green stro- 
mata appeared. On the Ulmus twigs not bearing Eutypella stro- 
mata, the Pseudotrichia stromata arose beneath the periderm but 
were soon strongly erumpent. In this situation, there was often 
a slight basal stroniatic development beneath the periderm. None 
of the stromata, on either agar or twigs, ever matured to the stage 
of developing spores, but the course of their development indi- 
cated that they were perithecia. No conidial fructifications were 
seen. 

The stromata (perithecia?) of Pseiidotrichia originated as an 
intertwined mass of vegetative mycelium which proliferated to 
form a spheric to ellipsoid primordium. The outer cell walls of 
this primordium (fig. 11) form a wall-like layer of rather large, 
brown-walled pseudoparenchyma, from which grow out the hyphal 
elements forming the yellow-green tomentum. The inner core of 
the primordium remains a mass of intertwined hyphae. At a 
somewhat later stage, the initiation of the ostiole and the central 
cavity occurs. The cells in a limited area, just beneath the upper 
wall of the perithecium, enlarge, appear parenchymatic, become 
meristematic and cause the conic beak-like extension of the peri- 
thecium (fig. 11). Just beneath this area of ostiole initiation, the 
cells of another lens-shaped area of meristematic hyphae begin 
to thicken and elongate downward, forming an active palisade-like 
area in the center of the perithecium (fig. 11). The increase in 
the size of the whole primordium at this same time, causes a draw- 
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ing away of the lower portion from the free ends of this palisade, 
so that the ends of these hyphae lie free as the branching tips of 
these downward growing paraphyses. No differentiated sex or- 
gans, ascogonia or ascus primordia were seen in these stromata in 
culture, but the asci probably arise from an area of prosenchyma- 
tous hyphae lying parallel to the periphery of the lower portion 
of the central cavity and grow upwards into the paraphyses above. 
This development suggests, but does not entirely agree with, that 
found in the Pseudosphaeriales. The stromatic primordia, if 
formed in close proximity, may become confluent or, very often, 
may form two to three central fertile areas within one stroma, 
The use of the sphaeriaceous, pseudosphaeriaceous and dothi- 
deaceous types of organization for the rearrangement of genera 
would necessitate an entire revision of the Sphaeriales. These 
types of organization are based upon perithecial development, and 
there are no doubt many minor variations and intergradations in 
the ontogeny of various genera and species. Our present knowl- 
edge is extremely fragmentary, the distinctions between these 
types of development are still vague, and judgments from mature 
material are very uncertain. No general revision can yet be made 
on these bases. 

The genus Pseudotrichia represents a type of organization found 
in some species of Didymella which grade off into the genus MaS‘ 
sarinula, which, in turn, by further septation of the asoespores, 
grades off into certain species of Massarina. These species are 
often associated with decayed wood or pyrenomycetous stromata. 
Diaporthe microstroma Ellis & Ev. and Myrmaecium (Diaporthe) 
subaqttila (Berk. & Curt.) Ellis & Ev. belong to this group. 
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EXPLANATION OF FIGURES 

Figs. 1-4, Phragmodiaporthe Caryae (Peck) Wehm. : 1, radial section 
through stromata ; 2, ascus ; 3, ascospores ; 4, conidia, as found associated on 
type. 5-7, Fhragmodiaporthe aculeata (Petch) Wehm.: 5, radial section 
through stromata; 6, ascus; 7, ascospores, as seen on specimen examined. 
8-11, Pseudotrichia aurata (Rehm) Wehm.: 8, radial section through old 
stromata of Eutypella bearing perithecia of P. aurata; 9, ascus; 10, asco- 
spores; 11, vertical section of perithecium, showing latest stage of develop- 
ment occurring in culture and illustrating the ostiolar meristem and down- 
ward growth of paraphyses in the central cavity. 



UREDINALES OF NEW GUINEA— II ‘ 


George B. Cummins * 

(with S figures) 

The 15 species of Uredinales reported in this paper were col- 
lected by Mrs. Mary Strong Clemens in Morobe District, New 
Guinea. The type specimens are deposited in the Arthur Her- 
barium of the Department of Botany, Purdue University Agricul- 
tural Experiment Station. 

PuCCINIA HENNOPSIANA Doidge. 

On Mariscus sp., Wantoat, Jan. 27, 1940 (11046). 

The teliospores of this collection are shorter (10-16(-18) X 
(30-)40-60 fi) than those described for P. hennopsiana (15-20 X 
40-80 /ii), but the loculate sori and the color and shape of the 
spores are the same. No differences are detectable in the uredia. 

PucciNiA Romagnoliana Maire & Sacc. 

On Cyperus difformis L. f., Kajabit Mission, Sept. 5, 1939 
(10655), Oct. 29, 1939 (s.n.). 

Puccinia exoptata sp. nov. (fig. 1) 

Uredia culmicola subcpidermalia, sparsa, elongata, usque* 2 mm. longa, 
cinnamomeo-brunnca ; urediosporae globoideae, cllipsoideae vel obovoideae, 
14-18 X 18-23 M ; membrana 1-1.5 At cr., flavida vel cinnamomeo-brunnea, 
minuteque echinulata; poris germ. 2, aequatorialibus. Teliosporae in uredia 
oblongo-ellipsoideae vel clavatae, ad septum constrictae, 14-17 X 30-48 M ; 
membrana pallide castaneo- vel aureo-brunnea, 1.5 At cr., ad apicem 3-6 At, 
levi; pedicello hyalino, brevi. 

1 Contribution from the Department of Botany, Purdue University Agri- 
cultural Experiment Station, Lafayette, Indiana.- 
The first article of this series was published in Mycologia 32: 359-375. 
1940. 

* I am indebted to Doctors F. J. Hermann and H. K. Svenson for giving 
opinions concerning the identity of some of the hosts. 
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On Eleocharis laxiflora (Thwaites) H. Pfeiff., Boana, June 16, 

1938 (8291), 

PucciNiA Fimbristylidis Arth. 

On Fimbristylis annua (All.) R. & S., Sattelberg, Feb. 27, 1936 
(1906), Feb. 29, 1936 (s.n.) ; Ogao, June 20, 1939 (s.n,), June 26, 

1939 (s.n.) ; Kajabit Mission, July 24, 1939 (10473) ; Yukwak, 
Jan. 5, 1940 (10947B). 

PucciNiA SciRPi-GROssi Syclow. 

On Scirpiis yrossns L. f., Kajabit Mission, Aug. 31, 1939 
(10641his). 

PucciNiA Scleriae (Pazsclikc) Arth. 

On Scleria hebecarpa Necs, Malalo Mission, Salamaua, Aug. 26, 
1935 (22) ; Boana, June 18, 1938 (s.n.) ; Kajabit Mission, July 24, 
1939 (10470), Sept. 25, 1939 (s.n.)\ Wantoat, Jan. 10, 1940 
(10953). On Scleria sp. Wantoat, Jan. 10, 1940 (10954). 

Puccinia papuana sp. nov. (fig. 2) 

Urediis hypopliyllis, sparsis, ovojdeis, 0.3-jQ.7 mm. longis, pallide cin- 
iiamomeo-brunneis ; urediosporae late ellipsoideae vel obovoideae, 17-23 X 24- 
30 m; membrana 1.5 m cr., pallide cinnantomeo-brill^mea, moderate echinulata; 
poris germ. 3 vel plerumque 4, aequatorialibus. Teliis hypopliyllis, sparsis, 
rotundatis vel ovoideis, 0,3-0.6 mm. longis, pulvinatis, atro-brunneis ; telio- 
sporae oblongo-clavatae vel oblongo-ellipsoicleae, utrinque rotundatae vel ad 
basim attenuatae, medio constrictae, lS-20 X 32-40 m; membrana 1.5-2 m cr., 
ad apicem 8-11 m, castaneo-brunnea, levi; pedicello liyalino, persistenti, 
sporam aequante. ^ 

On Scleria sp., Yukwak, Jan. 5-6, 1940 (10963). 

Puccinia papuana is similar to P. xanthopoda Syclow, but has 
shorter, broader teliospores with hyaline pedicels. 

Puccinia OreoboU sp. nov. (fig. 4) 

Urediis amphigenis, ovoideis, 0.2-0.7 mm. longis, brunneis; urediosporae 
obovoideae vel late ellipsoideae, 18-26 X 25-32 m ; membrana flavida vel 
cinnamomeo-brunnea, moderate echinulata, 2.5-3 m cr. ; poris germ. 2, aequa- 
torialibus. Teliosporae in uredia clavatae, ad apicem rotundatae, ad basim 
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attenuatae, medio leniter constrictae, 16-20 X 39-52 (-59) membrana 1.5 a* 
cr., ad apicem 4-10/*, aureo-brunnea, levi; pedicello flavo, sporam breviore. 

On Oreobolus sp., vicinity of Samanzing, Feb. 15, 1939 {p608, 
type), Feb. 17, 1939 

Puccinia conquisita sp. nov. (fig. 3) 

Amphisoris hypophyllis, sparsis, rotundatis, 0.2-0.5 mm. diam., obscure 
cinnamomeis ; ampliisporae obovoideae, 18-24 X 25-33 /* ; membrana aureo- 
vel castaneo'brunnea, 1.5-2/* cr., ad apicem 4-10/*, moderate echinulata; 
poris germ. 4 (3-5), aequatorialibus. Teliis urediis conformibus; teliosporae 



Fig. 1. Puccinia exoptata; 2, F. papuana; 3, P. conquisita; 4, P. Oreoboli; 

5, P, indotata. 


clavatae, ad apicem rotundatae vel leniter attenuatae, ad basim attenuatae, 
medio constrictae, 14-18 X 34-50 /* ; membrana pallide castaneo- vel aureo- 
brunnea, 1-1.5/* cr., ad apicem 4-8/* levi; pedicello hyalino, sporam aequante 
vel breviore, fragili. Statim germ. 

On Carex sarawaketensu Kukenth., vicinity Samanzing, Dec. 7- 
21, 1939 {10367). 

Puccinia extensicola Plowr. 

On Carex aff. secta Boott, vicinity Samanzing, Dec. 1938-Jan. 
1939 {9448), Feb. 10, 1939 {9566bis). 
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Puccinia indotata sp. nov. (fig. 5) 

Urediis h 3 rpophylHs, sparsis, oblongis» 0.2-0.6 mm. longis, cinnamomeis; 
urediosporae ovoideae vel ellipsoideae, 15-19 X 20-27 A*; membrana 1.5 ft cr., 
pallide cinnamomeo-brunnea vel flavida, moderate echinulata ; poris germ. 2, 
plus minusve subequatorialibus. Teliis urediis conformibus sed atro-brunneis 
et usque ad 1.0 mm. longis, teliosporae oblongo-clavatae vel clavatae, ad 
apicem plerumque rotundatae, medio leniter constrictae, 13-18 X (37-) 43- 
55/*; membrana 1.5/* cr., aureo-brunnea vel flavida, ad apicem 5-9/* cr. et 
castaheo-brunnea, levi; pediccllo persistenti, sporam aequante vel breviore, 
hyalino. 

On Carer indica L., Yunzaing, Aug. 26, 1936 (4003a), On 
Carex sp., Samanzing, June 28, 1939 (lOSSObis, type) ; Wantoat, 
Jan. 10, 1940 (10952X), Jan. IS, 1940 (llOOSbis), 

Puccinia indotata is near to P, Lyngbyei Miura but has smaller 
urecHospores and paler teliospores with hyaline pedicels. 

Uredo Kyllingiae P. Henn. 

On Kyllinga intermedia R. Br., vicinity Samanzing, Dec. 19, 
1938 (s,n,), 

Uredo dapsilis sp. nov. 

Uredia amphigena, subepidermalia, sparsa, ovoidea, 0.5-1 .5 mm. longa, 
flavo-brunnea, diu epidermide tecta ; urediosporae ellipsoideae, oblongo- 
ellipsoideae vel obovoideae, 18-25 X 29-44 /* ; membrana flavida vel pallide ' 
cinnamomea, 2-3/* cr., moderate echinulata; poris germ. (4-) 5-6 (-7), plus 
minusve aequatorialibus. 

On Cyperus aff. cephalotes Vahl, vicinity Samanzing, Dec. 1938- 
Jan. 1939 (9449), 

Uredo subsolana sp. nov. 

Uredia hypophylla, subepidermalia, sparsa, ovoidea, 0.2-0.4 mm. longa, 
cinnamomea ; urediosporae ovoideae vel oblongo-ellipsoideae, 13-16 X 19- 
29/*; membrana 1-1.5/* cr., cinnamomeo-brunnea vel flavida, minuteque 
echinulata ; poris germ. 2, aequatorialibus vel plus minusve subaequatorialibus. 

On Scleria sp. Malalo Mission, Salamaua, May 27, 1936 (2146), 

This rust is similar to the uredia of Puccinia Scleriae but the 
urediospores are narrower and have only two pores. 
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Uredo unciniicola sp. nov. 

Uredia hyi)ophylIa, sparsa, flavida, ovoidea, 0.2-0.S mm. longa, subepider- 
malia, diu epidermide tecta; urediosporae late ellipsoideae, ellipsoideae vel 
obovoideae, 16-23 X 22-27 ; membrana 1 m cr., pallide flavida, minuteque 
echinulata; poris germ, obscuris, verisimiliter aequatorialibus. 

On Uncinia caespitosa Boott, vicinity Samanzing, Jan. 3, 1939 
(9440). 

Uredo unciniicola differs from Puccinia Unciniarum Diet. & 
Neger in having smaller iirediospores with a thinner and more 
nearly hyaline wall. 

The Arthur Herbarium, 

Purdue University, 

Agricultural Experiment Station 



HOST RELATIONS IN SPECIES OF 
DIPLODIA AND SIMILAR 
GENERA 


Neil E. Stevens 

A number of fungi recently sent for study by H. S. Fawcett 
included 29 specimens of what the writer regards as Diplodia sar- 
mentorum Fries. These specimens were on various species of 
citrus and came from Brazil, Sicily and California. Study of this 
material led to a reexamination of all the slides of this fungus in 
the herbarium of the Bureau of Plant Industry, including the type 
and authentic specimens cited in the synonomy,^ and to reading 
some recent literature, including those parts of Grove's - second 
volume, which deal with this and the closely related fungi which 
I have studied. Grove's concept of the host relations of these 
fungi is almost diametrically opposite to mine. Since this ques- 
tion must enter into almost every determination of a specimen it 
may be worthwhile to restate the evidence on which my opinion is 
based, regretting that in one of the various earlier papers on this 
group I have not more fully and more coherently presented this 
evidence and especially that I can no longer discuss this personally 
with the gracious and distinguished author of the volumes which 
in his own words “ set before the English speakig reader, for the 
first time in his own language, and so far as it is illustrated by the 
British species of the group, a panoramic view of the skilful 
structure erected by the inimitable genius of Saccardo, some fifty 
years ago, to include them all in one scheme." 

Grove's conclusion, as stated in his opening discussion (p. 32) 
of the genus, is : “ The majority of the species of Diplodia and 
Botryodiplodia are extremely similar to one another, especially in 

^ Stevens, N. £. Two species of Physalospora in England. Mycologia 
28:330-336. 1936. 

2 Grove, W. B. British stem and leaf fungi, Vol. II, 1937 (pp. 17, 32, 54, 
406). 
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regard to the spores. They can be discriminated only by the host- 
plant." However, he lists the species of Diplodia on different 
hosts under different names and the “ species are arranged in the 
simple alphabetical order of the host-genera." Nearly 20 years 
ago when we had been studying these fungi for some years, Dr. 
C. L. Shear and I held exactly this opinion and the evidence which 
forced us to abandon it is as follows : 

We were then studying, and have been collecting and studying 
at intervals ever since, the Pyrenoniycetes usually referred to the 
genera Botryosphaeria and Physalospora. These fungi appear to 
be closely related and probably really constitute a single genus. 
Of course, we included the pycnidial forms known to belong to 
these ascogenous stages and a number of other pycnidial forms 
which might reasonably be considered as being closely related. 

While there are in this group a number of fungi known to be 
parasitic on various hosts, and some of them are important causes 
of fruit rots, they are most easily and abundantly found on 
branches of trees which have been cut while still healthy and per- 
mitted to lie on the ground for several months. Roadsides and 
telephone lines through deciduous woodlands make ideal collecting 
grounds. In such a situation the number of hosts for Diplodia 
spp. that can be recorded is limited only by the hosts available and 
the patience of the collector. 

Included among these fungi, indeed serving as a point of de- 
parture in my studies was one, Botryosphaeria Ribis chromogena 
G. & D., which while it was known to fruit abundantly on dead 
stems of cultivated currants and to grow readily on various culture 
media, had long been known to be a serious parasite of currants. 
In addition it was further distinguished from similar fungi by the 
characteristic pink color produced in cultures on corn meal. 

In 1921 almost by accident I collected on fruits of horse chestnut 
{Aesculus Hippocastanum) a fungus morphologically identical with 
B. Ribis chromogena which showed the same cultural characters 
and on innoculation proved capable of killing, branches and canes 
of vigorous currant bushes. In 1922 Miss Anna Jenkins found 
on cultivated rose bushes a fungus with all the morphological and 
physiological characters of B. Ribis chromogena, including its 
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ability to kill currant canes. Our results were published jointly in 
1924. Subsequent collecting in the southeastern states led to the 
discovery on IS species of woody hosts of a fungus which showed 
all the characters of B, Ribis chromogena, including parasitism on 
currants. 

Now, whatever may be one’s prejudices in favor of the idea that 
fungi on different hosts are more conveniently regarded as sep- 
arate species, when there are collected from several unrelated hosts 
individual specimens which are morphologically indistinguishable, 
show similar distinctive cultural characters, and on inoculation 
prove to be seriously parasitic on plants of a single clone, the 
conclusion would seem to be inevitable that these individual fungus 
plants all belong to the same species. Of course, the bearing of 
this on the Diplodia problem is that it seems to create a presump- 
tion that species closely related to B, Ribis chromogena and with 
similar growth habits on some hosts might have somewhat similar 
host ranges. 

Further evidence as to the host range of this particular fungus 
came from a wholly unexpected source, one which seemed to us 
to have a direct bearing on the host relations of other fungi caus- 
ing rots of apples. In the course of an extensive study of the 
temperature relations of “ black rot ” of apples. Miss E. A. Fenner 
made during 1923-1924 a large number of isolations from dis- 
eased tissues of what was supposed to be the typical black rot 
organism 5*. malorum Peck. When the cultures were allowed to 
fruit, however, a considerable portion, over 10 per cent of those 
made in 1923, and IS per cent of those made in 1924, were found 
to be B. Ribis, and of these several were B, Ribis chromogena, as 
indicated by all tests, including the killing of currant canes after 
inoculations which I made for Miss Fenner. 

The importance of this discovery in relation to the probable host 
ranges of the apple black rot fungi recognized earlier seemed to us 
considerable. Here was a fungus, B, Ribis chromogena, which by 
all tests proved capable of causing a decay of apples and pears, 
which had growth habits indistinguishable from 5*. malorum Peck 
(though with different pycnospores), but which already had been 
described as a parasite on currants. Obviously, it could not be 
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given several specific names or even two. This particular fungus 
might well have been found first on apples and thus have borne 
the specific name malorum ** instead of Ribisf* Would its host 
range then have been altered? The same series of observations 
seemed to bear on the question of host relations from another 
angle. There is always a tendency to consider as identical similar 
fungi on the same host. Yet we were here isolating fungi caus- 
ing decay of the fruit of a single variety, yet producing pycno- 
spores so different that there would be no possibility of considering 
them as belonging to the same species. 

Nearly ten years later C. O. Smith,® by a series of inoculations 
on over SO species of plants, distributed among 39 genera and 20 
families, obtained additional evidence of the wide range of host 
plants on which this fungus will grow. 

Grove (p. 54) refers to the fact that T. Fetch holds a ‘‘ similar 
thesis about the tropical Botryodiplodia Tlteobromae/' So do 
many others who have studied this fungus in the field. In 1926 
and earlier when we were working out the life history of what we 
called Physalospora rhodina (Berk. & Curt.) Cooke, we had in 
culture for comparison isolations of species of Diplodia received 
from correspondents in different parts of the world on various 
tropical hosts. Not only were the pycnospores (the only spores 
we could produce in culture) identical but the cultures showed the 
unusual characteristic of growing at 37® C., and turned potato dex- 
trose agar pink at that temperature. We had found several years 
earlier that the similar fungi isolated from a number of hosts 
would produce the “ end rot ” in citrus fruits characteristic of 
Diplodia natalensis” 

The conclusion that these were in fact merely separate isola- 
tions of a single species seems to us inescapable, and we accord- 
ingly reduced P. gossypina to synonymy. Though I have not as 
yet undertaken the task of preparing a complete synonymy of 
this fungus, it would undoubtedly include Botryodiplodia 
Theobromae** 

Admittedly each fungus is a special case and each may behave 

® Smith, C. O. Inoculations showing the wide host range of Botryo- 
sphaeria Ribis. Jour. Agr. Res. 49 : 467-476. 1934. 
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differently from any other, but such observations as these here 
reviewed seem to me to suggest that it is much more probable that 
such fungi growing on dead or weakened plant parts, and which 
grow readily on a wide variety of culture media, have a wide host 
range, than that a distinct fungus species grows on each host 
species. 

University of Illinois, 

Urbana, Illinois 



GEORGIA PYRENOMYCETES. II 

Julian H. Miller 


A critical revision of most of the species in the Pyrenomycetes 
lias not been attempted since Ellis and Everhart (2) in 1892, and 
so the present status of many Georgia fungi is not in conformity 
with modern usage. In this paper the writer changes the position 
of several, and reduces some names to synonomy, in order to clear 
nomenclatural tangles in a check list of Georgia Ascomycetes. 

1. Hypoxylon grandineum (Berk. & Rav.) comb. nov. 

Diatrype grandinea Berk. & Rav. Grevillea 4 : 95. 1876. 

Anthostoma grandineum Sacc. Syll. Fung. 1 : 299. 1882. 

Fuckelia grandinia Cooke, Grevillea 12 : 53. 1883. 

Camarops grandinea Cooke, Grevillea 13: 108. 1884. 

This fungus consists of a flat, irregular thin black stroma, with 
projecting perithecia, growing over rough bark of oak. The asco- 
spores are brown and elliptical, typical of the Xylariaceae. The 
position in Anthostoma, as in Ellis & Everhart (1. c.), is untenable 
as the concept of the latter consists of perithecia pustulate or ef- 
fused, sunken in the matrix within a valsoid or eutypoid stroma ; 
and a superficial or erumpent stroma entirely of fungous tissue 
as in the above fungus falls within Hypoxylon, 

On Quercus sp., Qarke and Rabun Counties. 

The genus Nummularia was described by Tulasne (6), and in- 
cluded both N, Bulliardi Tul. and N, discreta (Schw.) Tul., two 
species of widely differing characters. . The writer (3) attempted 
to correct this by proposing the latter with its concave disc and 
sunken perithecia for the type, and that N, Bulliardi, with pe- 
ripheral perithecia, be returned to Hypoxylon, This step seems 
logical, because in the writer’s concept of Hypoxylon most of the 
species are as smooth and flat as N. Bulliardi under one environ- 
mental condition and pulvinate or even semiglobose under another, 
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but none of them have sunken perithecia as in N. discreta. In 
order tp clarify Georgia forms, the following species, formerly in 
Numntularia, are transferred to Hypoxylon. 

2. Hypoxylon hypophlaeum (Berk. & Rav.) comb. nov. 

Diatrype hypophlaea Berk. & Rav. Grevillea 4: 95. 1876. 
Anthostoma hypophlaeum Sacc. Syll. Fung. 1 : 306. 1882. 

Nummularia hypophlaea Cooke, Grevillea 12: 7. 1883. 

On Alnus rugosa (DuRoi) Spreng., Thomas Co.; Carpinus 
caroliniana Walt., Clark, Jackson Counties; Cercis canadensis L., 
Fraxinus pennsylvanica Marsh, v. lanceolata (Borkh.) Sarg., Lirio- 
dendron Tulipifera L., Clarke Co.; Magnolia virginiana L., Bul- 
lock Co.; Ostrya virginiana (Mill.) K. Koch, Qitercus sp., Vitis 
Lahrusca L., Clarke Co. 

3. Hypoxylon maculum (Schw. ex Cooke) comb. nov. 

Sphaeria maeula Schw. Schr. Nat. Ges. Leipzig 1 : 31. 1822. 

Nummularia macula Cooke, Grevillea 12 : 6. 1883. 

On Quercus nigra L., Clarke and Thomas Counties. 

4. Hypoxylon mediterraneum (DeNot.) comb. nov. 

? Sphaeria Clypeus Schw. Schr. Nat. Ges. Leipzig 1:31. 1822. 

Sphaeria mediterranea DeNot. Microm. Ital. Dec. 6, no. 2. 1851. 
Hypoxylon regium DeNot. Sphaer. Ital. Cent. 1, Fasc. 1. no. 12. 
1863. 

Hypoxylon repandoides Fuckel, Jahrb. Nass. Ver. Nat. 23 : 236. 
187D. 

Diatrype Clypeus Berk. Grevillea 4: 95. 1876. Non Schw. 
Nummularia repandoides Sacc. Syll. Fung. 1 : 397. 1882. 

Nummularia australis Cooke, Grevillea 11: 148. 1883. 

Nummularia Clypeus Cooke, Grevillea 12 : 6. 1883. Non 

Schw. 

Nummularia mediterranea Sacc. Syll. Fung. 1 : 400. 1882. 

Nummularia regia Sacc. Syll. Fung. 1 ; 400. 1882. 

This species is cosmopolitan in distribution and is very common 
in the eastern and southern United States. It is represented in 
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the writer’s herbarium from almost every state. In most Ameri- 
can herbaria it is named either N, Bulliardi or N. Clypeus. The 
European N. Bulliardi differs in the rather indistinct ostiola and 
broadly elliptic ascospores, 9-14 X 7-9 fi, while Hypoxylon 
mediterraneum possesses coarse papillate ostiola and spores 
16-22 X 6-8 /A. 

Sphaeria Clypeus was described by Schweinitz (4) in 1822, and 
the next year Fries in Sy sterna Mycologicum placed it as a syno- 
nym under Sphaeria nummularia Bull, ex Fries. Then in 1832 
Schweinitz (5) dropped the name Clypeus, following Fries, there- 
fore the name was not valid at that time. 

The Schweinitz description is couched in such general terms 
that it will fit any one of several Hypoxylon species, and his speci- 
men in Kew herbarium, labeled Sphaeria Clypeus L. v. S., is an- 
other species, H. tinctor (Berk.) Cooke. Also, there is another 
Schweinitz specimen at Kew, with Sphaeria marginata L. v. S. on 
it, that is //. mediterraneum, and Berkeley recognized this by 
writing across it ''Sphaeria mediterranea DeNot.” From the evi- 
dence then of the description and the specimens the specific name 
Clypeus must be rejected. 

There is a specimen at Kew of Sphaeria mediterranea DeNot. 
with Jan. 1835, Sardinia, written by De Notaris, and one in 
Nitschke’s herterium at Munster, also from De Notaris, labeled 
Hypoxylon regium DeNot., and the two are identical, and fully 
equal to the American form. 

The name Hypoxylon repandoides Fuckel is represented in Kew 
by no. 2266, Fuckel Fung. Rhen. Also, the type of Nummularia 
australis Cooke is in Kew, and both are the same as the American 
fungus. 

Hypoxylon mediterraneum occurs chiefly on oak, but it is also 
found on almost every deciduous tree. In Georgia the writer has 
collected it on Diospyros virginiana L., De Kalb Co. ; Bogus grandi- 
folia Ehrh., Union Co.; Paulownia tomentosa (Thunb.) Steud., 
Clarke Co.; Quercus alba L., Clarke, De I^lb, Union Counties; 
Q. georgiana Curt., De Kalb Co.; Q. maxima (Marsh.) Ashe, 
Qarke Co. ; Q. montana Willd., De Kalb Co. ; Q. nigra L., Bullock, 
Chatham, Clarke Counties; and Quercus sp., Morgan Co. 
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5. Hjrpoxylon microplacum (Berk. & Curt.) comb. nov. 

Diatrype microplaca Berk. & Curt. Jour. Linn. Soc. 10: 386. 
1869. 

Anthostoma microplaca Sacc. Syll. Fung. 1 : 298. 1882. 

Nummularia scutata Berk. & Cooke, Grevillea 12 : 7. 1883. 

Nummularia microplaca Cooke, Grevillea 12 : 8. 1883. 

Nummularia gracilenta Sydow, Ann. Myc. 8: 37. 1910. 

The writer has examined the types of Diatrype microplaca and 
Nummularia scutata in Kew herbarium, and part of the cotype of 
N, gracilenta from the Philippine Bureau of Science. 

This fungus is apparently limited to members of the Lauraceae 
and Magnoliaceae families. In the writer's herbarium there are 
Georgia specimens on Magnolia virginiana L., Chatham Co.; 
Persea pubescens (Piirsh.) Sarg., McIntosh Co.; and on Sassafras 
variifolimn (Salisb.) Ktze., Chatham, Clarke, Rabun, and Union 
Counties. 

6. Nummularia Broomeiana (Berk. & Curt.) comb. nov. 

Hypoxylon Broomeianum Berk. & Curl. Grevillea 4 : 94. 1876. 

Hypoxylon cinctum Ferd. & Winge, Bot. Tidssk. 29: IS. 1908. 

The type is a Ravenel specimen fronl South Carolina, no. 1894, 
now in Kew herbarium. The stroma is elliptical to orbicular, 2-4 
cm. in diameter, and 4—10 mm. thick, with concave surface, with an 
abruptly rounded margin. The actual fungous stroma is only 1- 
1.5 mm. thick and the dark substance, apparently composing the 
rest of the stroma, is decomposed wood mixed with hyphae. Ellis 
and Everhart (2) have it under “ Large, irregular, fibrous within 
(Macroxylon),” when actually it is of about the same thickness as 
Hypoxylon mediterraneum. The concave disc and sunken peri- 
thecia place it in Nummularia, 

This fungus is fairly common in the tropics, but is rarely found 
in the southern United States. The writer has collected it only 
once near Athens, and then it was widely scattered over the entire 
trunk and branches of a fallen ash tree — Fraxinus pennsylvanica 
Marsh, v. lanceolata (Borkh.) Sarg, 
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7. Pleosphaeria echinata (Ellis & Ev.) comb. nov. 

Cucurbitariu setosa Ellis & Ev. Proc. Acad. Phila. 42 : 241. 
1890. 

Berlesiella setosa Sacc. Syll. Fung. 9: 915. 1891. 

Cticurhitaria echinata Ellis & Ev. N. Am. Pyrcn. 240. 1892. 

Gibheridca setosa Kuntze, Rev. Gen. 3^: 481. 1898. 

The perithecia are superficial, gregarious, semiglobose, cupulate- 
collapsing with age, black, and covered with spines. The asci are 
clavate with subulate bases, and embedded in paraphysoids, and the 
ascospores are muriform, brown, 18-20 X 7-10 /x. 

In the writer’s herbarium the collections, which have been com- 
pared with the Ellis type, consist of free perithecia without a 
stroma, and are growing parasitically on an old Hypoxylou 
rtibiginosum. 

Ellis described this fungus as setosa, and later discovering there 
was already a Cucurbitaria setosa, he changed the name to echinata. 
In the meantime Saccardo (l.c.) placed the species in Berlesiella, 
evidently misinterpreting the Hypoxylon stroma. 

Berlesiella is characterized by perithecia in a stroma, but pro- 
jecting, setose, with ascospores hyaline, and as there is no stroma 
here the concept does not include this species. Also, it cannot fall 
in Cucurbitaria Gray., because of the lack of a stromatic base. 
The muriform spores will prevent a position in Gibberidea Rab. 
Then, according to Clements & Shear (1), the genus Pleosphaeria 
Speg., with perithecia superficial from the first and hairy, is the 
only one in the phaeodictyae which could include the characters of 
this Ellis species. 

There is a common Phaeodictyae group of closely related species 
now in Cucurbitaria, Fenestella, Pleospora, Teichospora, Pyreno- 
phora, and Pleosphaeria, which have asci embedded in paraphysoids 
as well as muriform spores, and so belong in the Pseudosphaeriales. 
The present separation lines are extremely vague and they should 
be reworked and segregated according to more natural lines. 

In Georgia this fungus has been collected on Hypoxylon rubi~ 
ginosum on Acer rubrum L. and Fraxinus pennsylvanica Marsh, v. 
lanceolata (Borkh.) Sarg. in Clarke Co. 

The question of Sphaerella (Fries) Rab. (1856) versus Sphae- 
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rella Ces. & DeNot. (1863), etiiend. Sacc. (1875), Sphaerella 
Sommerf. (1824), Carlia Rab. (1857), and Mycosphaerella 
Johans. (1884), is adequately discussed by the Committee on 
Nomenclature of the British Mycological Society (7). Their 
recommendation is that Sphaerella (Fries) Rab. with type, Sphae- 
rella punctiformis (Pers. ex Fries) Rab., be conserved against 
Sphaerella Sommerf., and that Mycosphaerella Johans, be re- 
jected. This is in line with the Saccardo Sylloge, which continues 
to transfer Mycosphaerella species to Sphaerella. 

The objections to this course are that practically all modern 
American descriptions have been in Mycosphaerella, and that 
Sphaerella cannot be used ?s it is a previous homonym for Sphae- 
rella Sommerf., which is still being used in modern texts on algae. 
In “ Fresh water algae of the United States,’’ by G. M. Smith 
(1933), and “The algae and their life relations,” by J. E. Tilden 
(1935), there is the family Sphaercllaceae, and the genus Sphac- 
rella Sommerf. To make this change now would certainly add 
much to the existing confusion, which is not the intent of the rule 
on conservation of genera. 

In Ellis & Everhart (2) there are many species described under 
Sphaerella that occur in Georgia and have apparently never been 
transferred to Mycosphaerella. The list below includes those col- 
lected l)y the writer or by H. W. RavenH from the Darien station. 
All of them develop perithecia in the spring on fallen leaves of 
the previous season. 

8. Mycosphaerella aquatica (Cooke) comb. nov. 

Sphaerella aquatica Cooke, Jour. Bot. 21 : 106. 1883. 

On Quercus nigra L., McIntosh Co. (Rav.), Clarke Co. 

9. Mycosphaerella Biuneliae (Cooke) comb. nov. 

Sphaerella Bumeliae Cooke, Grevillea 7 : 54. 1878. 

On Bumelia sp., McIntosh Co. (Rav.). 

10. Mycosphaerella caroliniana (Wolf) comb. nov. 

Sphaerella caroliniana Wolf, Jour. Elisha Mitchell Soc. 41 : 94. 
1925. 
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On Oxydendrum arbor eum (L.) DC. Clarke, Gwinnett, Hall, 
Rabun Counties. 

11. Mycosphaerella Catesbeyi (Cooke) comb. nov. 

Sphacrella Catesbeyi Cooke, Grevillea 7 : 53. 1878. 

On Quercus Catesbaei Michx. McIntosh Co. (Rav.). 

12. Mycosphaerella Comi (Schw.) comb. nov. 

Sphaeria Corni Schw. Trans. Am. Phil. Soc. II. 4: 225. 1832. 

Spitaerella comic ola Cooke, Jour. Bot. 21 : 108. 1883. 

Mycosphaerella cornifolia Lindau. E. & P. Nat. Pfl. P: 425. 
1897. 

On Cornus florida L. Qarke Co. 

13. Mycosphaerella Gordoniae (Cooke) comb. nov. 

Sphaerella Gordoniae Cooke, Jour. Bot. 21: 108. 1883. 

On Gordonia sp. McIntosh Co. (Rav.). 

14. Mycosphaerella oleina (Cooke) comb. nov. 

Sphaerella oleina Cooke, Jour. Bot. 21 : 107. 1883. 

On Osmctnthus americana (L.) B. & H. McIntosh Co. (Rav.). 

15. Mycosphaerella pyrina (Ellis & Ev.) comb. nov. 

Sphaerella pyrina Ellis & Ev. North Am. Pyren. 275. 1892. 

On Pyrus sinensis Lindl. X Pyrus communis L. Clarke Co. 

16. Mycosphaerella staphylina (Ellis & Ev.) comb. nov. 

Sphaerella staphylina Ellis & Ev. Jour. Myc. 3 : 128. 1887. 

On Staphylea trifolia L. Clarke Co. 

The name, Sphaeria Staphyleae Schw., according to Ellis (N. 
Am. Pyren. 299) is represented in the Schweinitz herbarium by a 
sterile specimen. 
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17. Guignardia Magnoliae (Schw.) comb. nov. 

Sphaeria Magnoliae Schw. Trans. Am. Phil. Soc. II. 4: 226. 
1832. 

Sphaerella Magnoliae Ellis, Bull. Torrey Club 9 : 74. 1881. 

Laestadiu Magnoliae Sacc. Syll. Fung. Addenda 2; XXXT. 
1883. 

This fungus, having no paraphyses, fasciculate asci, and differing 
from Mycosphaerella only in the possession of one-celled asco- 
sjDores, falls in the genus Guignardia Viala & Ravaz. 

Ellis & Everhart (N. Am. Pyren. 259) say, “ There is no speci- 
men of this species in Herb. Schw., so that we can not be sure that 
the specimens in N. A. F. are the 5*. Magnoliae Schw.” Usually 
it is impossible to accurately determine leaf pyrenomycetes with- 
out descriptions of spores as well as macroscopic characters, but in 
this case the Schweinitz description is exact enough to separate 
this fungus from the others on the magnolia leaf. 

On Magnolia virginima L. Richmond and Washington Counties. 

Department of Plant Pathology, 

University of Georgia, 

Athens, Ga. 
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A NEW GENUS OF HYPOCREALES 

Cloyh Burnley Stifler 
(with 6 figures) 


In December 1939 Dr. Alfred E. Emerson of the Zoology De- 
partment of the University of Chicago, known for his work with 
termites, gave me for identification a fungus parasitic on teniiites. 
Two infected insects were collected on January 5, 1935, below 
Great Rift Wall, Lake Manyara, Tanganyika, Africa, by Dr. 
Harold Kirby of the department of Zoology of the University of 
California at Berkeley, California. These termites, as determined 
by Dr. Emerson, were dealated Macrotermes natalensis (Haviland) 
and were dead when found underneath a stone. 

From the thorax of the insect tufts of twenty to thirty erect 
but curving, clavatc, slipitate, cream colored stromata protruded. 
These varied in length from five to fifteen millimeters. The stipes 
were smooth, one to two millimeters long and one millimeter in 
diameter. The tips were sterile and less than a millimeter thick. 
The thickened fertile portion, one and one-half millimeters in di- 
ameter, was roughened by the perithecia as in Cordyceps, but on 
some of the fruit bodies there was a dark gray section near the 
base of the fertile portion due to darkened perithecia. This sug- 
gests that in the mature stroma the fertile portion may be nearly 
or quite black. 

As these specimens had been in alcohol for five years their 
original color is not known. 

Cross sections of the fertile portion show a central mass of 
colorless hyphae with strands extending radially to the perithecia 
which lie in a single layer on the exterior. The perithecia contain 
spores in all stages of development, hyaline when young and black 
when mature; moreover there are only two spores in each ascus, 
and while the ascus apparently disappears as the spores ripen the 
two spores still adhere to each other on the flattened inner sides 
^hile the tips are slightly divergent. 
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In contrast to Cordyceps the asci are clavate and long stiped and 
the mature spores are black, non-septate, broadly elliptical, thick- 
walled, unequilateral, and somewhat pointed. In appearance they 
suggest a pair of coffee beans. 

No reference to a fungus with these characteristics was found in 
any of the literature examined and a description of the fruiting 
body with a slide on which a cross section of the specimen had 
been mounted was sent to Dr. Fred J. Seaver. After he and Dr. 
B. O. Dodge had examined it Dr. Seaver wrote that they could 
offer no idea as to its identity and suggested that I sliould name it. 
Hence this paper. 

Miss Edith Cash has examined the more recent literature and 
found no description of it. Dr. J. E. Bequaert of Harvard Uni- 
versity also thinks that it is a new type of fungus. 

There may be errors in the description because the specimens 
have been in alcohol, but according to the facts in hand the speci- 
men undoubtedly is an ascomycete and a pyrenomycete belonging 
to the order Sphaeriales, the family Hypocreaceae section Phaeo- 
sporae (see Clement and Shear, The genera of fungi). 

It has an erect stroma growing from an insect and is so like 
Cordyceps that the name of the genus should indicate it. I sug- 
gest Cordycepioidetis, while the species name should indicate the 
unusual number of spores in the ascus. • The name of the specimen 
then should be Cordycepioideus bisponis. 

Attempts were made to study the cytology of the spores in order 
to discover the number of nuclei present. Dr. John M. Beal 
stained the material and prepared slides for such study. These, 
however, were not satisfactory as there had been too much shrink- 
age of the specimen in alcohol, 

Cordycepioideus gen. nov. 

Stroma carnosum, stipitatum, erectum, capite clavato, entomogeneum, 
simplex aut plus minusve, ramosum. Perithecia hi stroma immersa. Para- 
physibus nulHs. Ascis clavatis, in stipem attenuatis, bisporis. Sporidia 
biserialia, elliptica, continua, atra, unilateraliter plana. 

Stromata springing from mycelia within the body of a dead in- 
sect, erect simple or branclied, clavate, producing perithecia which 
are immersed in the clavate head, the apex of which is sterile. 
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Paraphyses none. Asci clavate with long stipe, evanescent, two- 
spored, spores broadly elliptic, slightly flattened on one side dark 
colored. 

Cordycepioideus bisporus sp. nov. 

Stroma carnosum, stipitatum, cespitosum, simplex vel dichotomum, erectum 
vel flexuosum. Apice nudo et tenuissimo. Clavula pallida perithecigera et 
perithecia subsuperficialis, tuberculosa, longit. 1.5 cm., crassit. 1.5 mm. 
Stipites pallidi, longit. 1-2 mm., crassit. 1 mm. Perithecia subglobosa 300- 
375 X 375 Paraphysibus nullis. Ascis clayatis, longit. 163 m, crassit. 58- 
61 /A, (Stipites longit. 68 m, crassit. 5 /a). Sporidia 2, biserialia, elliptica, con- 
tinua, cortice crasso, unilateraliter plana, nigricantia, longit. 95-105 a*, crassit. 
34-35 n. 

Hab. in cadavcre, Macrotcnncs nahilatsis (Haviland). Tanganyika, Af- 
rica. 

Stromata erect, clavate occurring in clusters of 20-30, simple or 
branched, stipe sterile, uniform in diameter, upper fertile portion 
enlarged with a narrower sterile tip, color cream with perithecia 
dark when mature. Perithecia globose, 300-375 X 375 fi, contain- 
ing spores in all stages of development. Asci clavate long stemmed 
162-163 X 58-61 fi (Clavate top 95.2 X 58-61 ft. Stipe 68 X 
5 ft) . Spores, 2 in each ascus, continuous, elliptical closely ap- 
pressed, and so flattened on one side, thick walled, hyaline at first 
becoming black — ^the ends are slightly divergent. 95-105 X 34- 
35.4 ft. 

Hab. Macrotermes nafalensis (Haviland), near Great Rift Wall, 
Lake Manyara, Tanganyika, Africa. 

Type specimen. Farlow Herbarium Harvard University, Cam- 
bridge, Mass. 

I wish to thank Dr. John M. Beal for the interest he has taken 
in this study and for the advice and suggestions he has made, also 
for the time he has given to the preparation ^of specimens for the 
study of the structure of the spores and the photomicrographs 
which were taken by him. 

For the photograph of the specimen itself and the development 
and printing of all photographs thanks are due to Mr. A. W. 
Naylor. 

Dr. A. E. Emerson is responsible for the identification of the 
termite and I wish to thank him and Dr. Beal for reading the 
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manuscript, and Dr. Charles H. Beeson for checking the latin 
descriptions. 

Department of Botany, 

University of Chicago, 

Chicago, Illinois 

EXPLANATION OF FIGURES 

Fig. 1, Cordyccpioidcus bisporus on Macrotcrmcs natalensis (Haviland) 
(X 2.5) ; 2, Cordycepioideus bisporus on Macrotermes natalensis (Haviland) 
— natural size; 3, photomicrograph showing perithecia containing spores in 
various stages of development ( X 80) ; 4, photomicrograph of portion of 
material from a perithecia showing asci containing spores but no paraphyses 
(X 370); 5-6, photomicrographs of asci and spores (stained with eosin) 
(X 370). 



CERCOSPORA? PHAEOCHLORA DISCOV- 
ERED IN CHILE 

Anna E. Jenkins and Charles Chupp 
(with 1 figitre) 

Cercosporaf phacoclilora Speg/ has recently been identified on 
a specimen of Litliraea caustica L., recently received from Chile. 
The fungus has previously been known only from Argentina on 
L. hrasiliensis March., where it is represented in the Spegazzini 
Herbarium only by the type specimen. This was collected at 
Buenos Aires, April 1906. 

The Ccrcospora from Chile was gathered at Chaimavida, in the 
province of Concepcion on Feb. 10, 1940, by Sigurd Arentsen 
Steeger, of the Departemento de Sanidad Vegetal, Santiago de 
Chile, while he was on a trip to collect certain Myriangiales ® as a 
contribution to an exsiccati set of these fungi. 

The Cercospora was fruiting copiously on the leaves of Lithraea 
from Chile as shown by the accompanying illustratiot^s (fig. 1). 
With the aid of a fragment of the type specimen of this species, 
contributed from the Spegazzini Institute of the Museum of 
Plata, it has been possible to determine that the Cercospora from 
Chile is evidently the same species as that which Spegazzini dis- 
covered in Argentina 36 years ago. 

The original description by Spegazzini *'* is here quoted for con- 
venience of reference as follows : 

'' Cercospora? phaeochlora Speg. (n.f.) 

Diag. Maculae nullae ; caespituli hypophylli densissime congest! ac plagulas 
dense velutinas olivaceas obliquas efficientes, hyphis brevibus olivaceis 
constituti; conidia subcylindracea l~5-septata majuscula olivascentia. 

Ilab. Ad folia languida Lithreae brasiliensis in horto Botanico Municipal!, 
Buenos Aires, Apr. 1906. 

1 Spegazzini, C. Mycetes Argentinensis. III. 13:441. 1911. 

2 Jenkins, A. £. & A. A. Bitancourt. Myriangiales select! exsiccati. Ann. 
Reuniao Sul-Americana de botanica Rio de Janeiro 3 : 1938. In Press. 

B Loc. cit. See footnote 1. 
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Obs. Plagulae hypophyllae nervis secundariis transversis Hmitatae; cae- 
spituli superficiales subheniisphaerici ex hyphis con'fertis simplicibus 
tortuosulis (30-50/* = 5-6/*) continuis v. 1-3-septatis non denticulatis 
compositi; conidia leniter fusoidea v. obsoletissime clavulata (15-75/* = 
4.5-5/*) recta v. nonnihil curvula ad septa non constricta.” 

On the basis of the recent collection from Chile, on which the 
fungus is abundant, as already stated, a more adequate diagnosis 
is now possible. This is given as follows : 

Cercospora phaeochlora Speg. Emend. Chupp & Jenkins. 

Leaf spots on upper surface none to definite, at first water- 
soaked areas, then margin turns reddish brown, until finally entire 
spot attains this color, irregular in shape, 2-7 mm. in length; fruit- 
ing hypophyllous, usually in sparingly effuse olivaceous patches on 
the less plainly colored spots; stroma small, olivaceous; fascicles 
dense; conidiophorcs pale olivaceous, uniform in color, irregular in 
width, sparingly septate (0-3), undulate to tortuous, seldom genic- 
ulate, small spore scar at rounded to conic tip, occasionally 
branched, 3-S X 10-60 fx ; conidia medium dark olivaceous, cylin- 
dric, straight to slightly curved, 2-7 or more septate, sometimes 
constricted at septa, rarely catenulate, base variable from almost 
sharply obconic to subtruncate, tip bluntly rounded to short conic, 
3-5.5 X 20^90 /X. 

Hosts: Leaves of Lithraea bmsiliensis March., and L. caustica 
L. 

Distribution and specimens examined: Argentina, Buenos 
Aires, Apr. 1906, C. Spegazzini. Chile, Chaimavida, Proy. -^of 
Concepcion, Feb. 10, 1940, S. Arentsen Steeger. 

Bureau of Plant Industry, 

Washington, D. C., 

AND 

Department of Plant Pathology, 

Cornell University, 

Ithaca, N. Y, 


Fig. 1. Cercospora phaeochlora on Lithraea caustica from Chaimavida, 
Province of Concepci6n, Chile. Feb. 10, 1940, Signird Arentsen Steeger. 
A, part of lower leaf surface showing the Cercospora as a delicate cover- 
ing on the discolored area as well as on part of that, not yet discolored, 
X 3; and C, fascicles of conidiophores, those in B, in situ, that in C, 
separated from the leaf surface, X 250; D, conidia with occasional conidio- 
phores, X 500. Photographs by M. L. F. Foubert. 




NEW SPECIES OF POLYPORACEAE ^ 


L. O. Over HOLTS 
(with 12 figures) 

In the course of 25 years of collecting and studying American 
Polyporaceae a very considerable number of collections have 
seemed to be sufficiently different to justify their being laid aside 
for further detailed studies and comparisons. Some of these have . 
been sent to European mycologists who have uniformly reported 
them as unknown to science. That American mycologists have 
wholly overlooked them heretofore is probably not true — certainly 
not in some instances. In one case two species with entirely dif- 
ferent spores have passed currently under one name, though both 
are fairly common. The similarity in external appearance did not 
allow their adequate separation. Undoubtedly some of the ob- 
scure names carried in the earlier lists but not accounted for in 
recent treatments of the family were applied to one or more of 
these undescribed species. In other cases it is probable that they 
have actually not been collected previously. Preparatory to a 
monographic treaitment of the family it has 'seemed best to go over 
this unidentified material, some of which has for years borne manu- 
script names in my herbarium, and present the outstanding ones in 
the present paper. Most of these have been sent in by various 
correspondents whose names appear in connection with the species. 
Without the interest of these individuals this paper would not be 
possible. 

Pol3rporus subcartilagineus sp. nov. (fig. 1) 

Sporophore broadly effused, the margin only narrowly reflexed 
to form a pileus up to 1 cm. long, 2—5 mm. thick, laterally elongated 
to as much as 8 cm., coriaceous-tough, drying rigid and brittle and 

1 Authorized for publication on May 16, 1939, as paper No. 907 in the 
Journal Series of the Pennsylvania Agricultural Experiment Station. Con- 
tribution No. 130, Department of Botany, The Pennsylvania State College, 
State College, Pa. 
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taking several minutes to soak up, at first white, in drying becoming 
brown- or rufescent-tinted, softly and compactly tomentose, curling 
away from the substratum and showing on the exposed lower sur- 
face a hard, dry, more or less resinous-gelatinized layer; context 
tougife almost cartilaginous in the fresh condition, about 1 mm. 
thick, pallid, taste mild; tubes 1-3 mm. long, the pore surface 
creamy- white when fresh, thin, unequal, fragile in the dried con- 
dition, the pores averaging 2 to 3 per mm. ; context hyphae some- 
what gelatinized, 3-6 /i diameter, with a small staining lumen, 
hyaline, cross walls and clamps rare or absent ; spores ellipsoid or 
elongate-ellipsoid, smooth, hyaline, 4. 5-6. 5 X 2-3 /n; cystidia none. 

Type, on log of Picea, Notakim Depot, 80 miles North of 
Maniwaka, Quebec, Sept. 27, 1938, A. W. McCallum. Herbarium 
Central Exp. Farm, Ottawa, 8852 (Overholts Herbarium 21573 ) ; 
also collected at the same place on Picea Mariana log. Sept. 17, 
1938, A. W. McCallum. Central Exp. Farm Herbarium 8851 
(Overholts Herbarium 21574) ; also on Prunus sevotina, Kane, 
McKean Co., Pa., Aug., 1939, by W. A. Campbell (Overholts 
Herbarium 22019). 

The diagnostic features of this species seem to be the subcarti- 
laginous consistency of the sporophores, the rufescent coloration 
assumed by the pileus but not by the pore surface on drying, the 
spores that are broader than in other similar species that assume 
a similar rufescent coloration, and the narrowly reflexed pileus. 
The rot accompanying the specimens is distinctly of the brown 
carbonizing type. 

Polyporus scrobiculatus sp. nov. (figs. 2, 3) 

Sporophore substipitate, pileus 2-4 cm. diameter or confluent to 
7 cm., thin and pliant, bending double without breaking, the indi- 
vidual pilei varying from circular to flabelliform, white, becoming 
slightly yellowish on drying, the surface uneven and more or less 
radiately ridged, glabrous or finely velutinate, the margin thin, 
sometimes drying cartilaginous or resinous ; context white, scarcely 
more than 1 mm. thick, drying rather fragile, not fibrous; tubes 
1-2 mm. long, the pore surface white, drying somewhat yellowish, 
the mouths angular, thin-walled, quite uneven and irregular, aver- 
aging 1^4 to 4 per mm. ; stems not well developed, usually coalesced 
at the base, white, glabrous, not more than 1 cm. long, tapering 
downward and expanding upward into the pileus ; context h)rphae 
rather flaccid, mainly thin-walled, 3-5 ft. diameter, with occasional 
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Fig. 1. Polyporus subcartilagineus, t 3 rpe collection X 1; 2 and 3, P. jrro- 
bicitlafus, type collection X 1 ; 4, P, abieticola, type collection X 1. 
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cross walls but no clamps; spores ellipsoid or somewhat elongate 
ellipsoid, smooth, hyaline, 4-6 X 3-4 /i ; cystidia none. 

On dead area in living root of Quercus. Type collected along 
Stone Creek, Huntingdon Co., Pa., Oct. 3, 1937. Overholts Her- 
barium 20376. 

This rather striking species seems to have no near relatives. 
One can duplicate the external appearance of the sporophore in a 
number of species but in each such case the spores are a distinctive 
factor. Perhaps the closest resemblance is to a substipitate form 
of Polyporus pubescens. The stem is too well developed for it to 
be a substipitate form such as one finds occasionally in sessile 
species growing on the top surface of their substratum. The tex- 
ture is more that of the P. pargamenus-P . pubescens ,gro\rg than 
of the more fragile species of the P. albellus group. It has some 
resemblance to unusually well developed specimens of P. semi- 
supinus, but the texture and especially the spores are different. 

Pol 3 rporus abieticola sp. nov. (fig. 4) 

Sporophore sessile or strongly decurrent on the substratum, 
scarcely imbricated, the pileus 0.5-1 cm. long, 1-5 cm. broad, 2-7 
mm. thick, watery and rather coriaceous when fresh, bending with- 
out breaking, pale watery buff to watery-brown, very compactly 
tomentose, the margin rather thick, in vertical section triangular; 
context homogeneous, tough, not brittle on drying, pallid, 1-^5 mm. 
thick, taste mild ; tubes 1-3 mm. long, their mouths subcircular or 
circular, rather thick- walled, entire, averaging 3 to 4 per mm.; 
context hyphae long and flexuous, sparingly branched, 2-4 fi diam- 
eter, the walls partly or almost completely thickened, no cross walls 
or clamps ; spores ellipsoid to subglobose, smooth, hyaline, minute, 
2.5-3 X 2-2.5 fi; cystidia none. 

On dead standing snag of Abies balsamea. Type collected at 
Duchesnay, Quebec, Aug. 24, 1938 (Overhoks Herbarium 21571). 

The pileus dries cinnamon-brown, the pore surface pallid or 
straw color. There are so few species with the minute spores of 
this one that few comparisons can be made. It differs from P. 
canadensis in not drying fragile and not being at all fragile when 
fresh, and the hyphae are of the type of the more coriaceous species 
of the genus, without either septa or clamps and with thickened 
walls. The spores are entirely different from P. anceps whidi 
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perhaps it resembles most closely, and it lacks the dendritic hyphae 
of that species. 

Polyporus sylvestris sp. nov. (fig. 5) 

Sporophore stipitate, single or in clusters, the clusters composed 
of 3 or 4 confluent pilei with the stems also partially united, the 
entire mass or the single pilei up to 15 cm. diameter; pilei appar- 



Fic. S. Polyporus sylvestris, type collection X 1. 


ently fleshy-tough when fresh, drying rigid, olive ochre to isabella 
color (R) when fresh, greenish blue around the edges where 
bruised, sordid yellowish-green in dried plants, covered with a mat 
of short coarse yellowish-green fibrils that separate slightly into 
inconspicuous scales or form more or less of a minutely tufted 
pliuh over the surface; context watery white when fresh, umber in 
dried plants, up to 3 cm. thick at the stem, homogeneous, tough, 
taste mild; por^ surface light brownish drab (R) when fresh, 
.smolgr-olivaceous or smoky-black in dried specimens, the tubes 
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2-7 mm. long, their mouths angular, thin-walled, entire, distinctly 
velvety-pubescent, averaging % to 1 per mm. or as much as 2-4 
mm. in radial direction, long-decurrent on the stem; stems sub- 
central or excentric, confluent, concolorous with pileus at base, 
covered by the smoky-black tubes above, 4-6 cm. long, 2-3 cm. 
thick ; spores broadly ovoid, broadly ellipsoid, or subglobose, 
smooth, or very indistinctly roughened, hyaline, 9-12 (-14) X 7- 
10 fi ; basidia 10-12 ft. diameter, with prominent sterigmata up to 
10/1 long; cystidia none. 

Apparently growing on the ground but perhaps from buried 
roots. Type collected in the vicinity of Cowichan Lake, Vancouver 
Island, British Columbia, by C. G. Riley, August, 1929. Overholts 
Herbarium 13026, A portion of the type collection also in the 
herbarium of the Central Experimental Farm, Ottawa, Canada. 
Also collected at Deer Lake, Olympic Mts., Washington, Oct. 17, 
1935, by Alexander H. Smith (3189), 

This species has the manner of growth and the form shown by 
most illustrations of P, confluens, from which it differs in every 
other particular, although belonging in the same section of the 
genus as that species. The salient characters seem to be the growth 
habit, the yellowish-green pileus with its covering of short coarse 
fibrils, and the smoky-black pore surface of dried plants. P. El-- 
lisii has a very similar pileus covering but its spores measure only 
8-9 X 5-6 fi and are very strongly apiculate. P, Pes-caprae is 
perhaps more nearly related but has tubes 1-2 mm. diameter, the 
pore surface is not darkened on drying, and the spores are more 
pointed than in this species. Murrill's Scutiger oregonensis has 
spores like those of P, Pes-caprae and its characters are otherwise 
as in that species where it unquestionably belongs in synon 3 miy. 
The same may be said in entirety for P, retipes Underwood. 

Unfortunately the type collection was unaccompanied by notes 
descriptive of their fresh condition. That collection was turned 
over to Dr. Mounce at Ottawa who assisted in the diagnosis. Good 
notes by Smith on fresh condition of his plants have been incor- 
porated here also. 

Polyporus illudens sp. nov. (fig. 6) 

Sporophore stipitate, multiplex-imbricate, about 10 cm. broad; 
pile! numerous, 1.5-4 cm. broad and long, 1-3 mm. thick, fleshy- 
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tough, irr^ular, more or less spathulate or petaliform, concave to 
depressed, color of fresh plant unknown, everywhere brick-red on 
drying or at least in the herbarium, glabrous, not areolate ; context 
white, watery, 1-2 mm. thick, finally tinted rusty-red in the herbar- 



Fig. 6. Polyporus illudcns, type collection X 1. 


ium, changing to cherry-red with KOH solution; tubes about 1 
mm. long, their mouths subangular to elongate in a radial direction, 
entire, rather thick-walled, averaging about 2 per mm.; spores 
minute, ellipsoid to subglobose, smooth, hyaline, 4-S X 3.5-4 ft ; 
cystidia none ; basidia 5 ft diameter ; context composed almost en- 
tirely of very irregular hyphae, thin-walled, much inflated, 
branched, 4-^35 ft diameter, no cross walls or clamps. 
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On the ground in coniferous woods. Type collected at Bovill, 
Idaho, Sept. 26, 1920, by A. S. Rhoads. Overholts Herbarium 
14302. A portion of the type collection is in the Mycological 
Collection of the U. S. Department of Agriculture, Washington, 
D. C. 

The form of the plant is much like that of P. umbellatus, but 
it differs microscopically in many points, especially in the much 
smaller spores, and macroscopically in the brick-red coloration 
assumed by the entire sporophore in the dried condition. Likewise 
the spores are smaller than those of P. cristatus, and the strongly 
multiplex habit with small pilei is distinctly different. There is 
no indication that the plants grew from a tuberoid sclerotium as 
in a few other species of this section of the genus. 

Polyporus canadensis sp. nov. (figs. 7, 11) 

Sporophore imbricate-sessile with a tendency to be substipitate 
by a narrowed base, watery-tough when fresh, drying rigid and 
brittle, the cluster 6 X 10 X S cm., composed of about 6 partially 
confluent pilei ; pileus 3-5 X 3-7 X 0.3-0.8 cm., white or watery- 
white when fresh, drying pallid, densely soft-tonientose with erect 
tomentose tufts that roughen the surface of dried specimens; con- 
text duplex, the upper softer layer consisting of the tomentose 
covering, white, 2-4 mm. thick, drying fragile, with a sweet odor 
when fresh; pore surface white, drying somewhat yellowish, the 
tubes 2-4 mm. long, fragile when dried, their mouths angular, very 
thin-walled but entire, subshining, 4 to 6 per mm.; spores very 
minute, subglobose or broadly ellipsoid, smooth, hyaline, 1-guttulate, 
2-3X1-5-2 /x; cystidia as inconspicuous paraphysis-like organs 
slightly larger than the basidia, bluntly pointed at the tips, 4-5 ft 
diameter*; basidia 3.5-4/! diameter; context hyphae somewhat ag- 
glutinated, sparingly branched, thin-walled, septate, with clamps, 
mostly 4-6 ft diameter. 

On stump of Picea. Type collected in Dow’s Swamp, near 
Ottawa, Canada, August 16, 1933, by J. W. Groves. Overholts 
Herbarium 16860 and Herbarium of the Central Experimental 
Fann, Ottawa, 3593. 

Superficially except for the small pores this resembles P. bore- 
alis. The very minute spores (seen attached to basidia as well as 
free and abundant) make this a characteristic species. The habit 
also recalls that of P. osseus from which it is in every other 
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character distinct. The rough surface of the pileus recalls P. 
galactinus and P. immitis and these are its closest relatives. The 
context is not zonate as in the former species, the spores are a bit 
smaller, the habitat is different, and the context does not dry resi- 
nous. About the same characters separate it from P. immitis. 

Polyporus durescens sp. nov. (figs. 9, 10) 

Sporophore sessile, sometimes in imbricate clusters 10 cm. or 
more broad, tough or corky and watery when fresh, drying quite 
hard and rigid; pileus dimidiate, 4^12 X 5-15 X 1^ cm., white 
or grayish when fresh, unchanged on drying or discoloring to 
somewhat bay or yellowish, azonate, compactly spongy-tomentose 
and usually drying rough ; margin rather thin ; context white, tough 
and watery when fresh, typically drying very hard and almost 
horny, 1-3 cm. thick ; pore surface white or gray, sometimes some- 
what isabelline or discolored on drying, the tubes 0.2-1 cm. long, 
their mouths subangular, rather thin-walled, entire, averaging 3 to 
4 per mm. ; spores cylindric, hyaline, 4.5-7 X 1. 5-2.5 fi, often at- 
tenuate at one end, sometimes slightly curved ; basidia 4-5 diam- 
eter; cystidia none; main context hyphae simple or somewhat 
branched, with completely thickened walls, no cross walls or clamps, 
diameter 4-6 /a, others of smaller diameter, about 3 /x, considerably 
branched, no cross walls or clamps, all non-staining. 

On logs and stumps of deciduous trees ; noted on Acer, Fraxinus, 
Fagus, and Quercus. Type collected at* West Elkton, Ohio, on 
Fagus log, July 28, 1917. Ovcrholts’ Herbarium 4215. Addi- 
tional specimens have been examined from New York, Pennsyl- 
vania, Louisiana, Kentucky, Ohio and Indiana. 

This species is a segregate from plants previously referred by 
all recent American mycologists to P. Spraguei, to which the re- 
semblance is so strong, at least in dried plants, that I am so far 
unable to separate them without recourse to the microscope. The 
spores are entirely different in the two species, the basidia are 
much larger in P. Spraguei, and clamp connections seem to be 
entirely lacking from the hyphae of P. durescens, so that the dis- 
tinction is ample. The basidia‘of P. Spraguei are of the inflated 
type and 6-8 /i in diameter, while those of P. durescens are barely 
clavate and measure but 4-5 fi diameter. This is one of the few 
cases in the family where otherwise quite similar species can with 
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Fig. 7, Polyporus canadensis, type specimen X % ^ 8, Pomes occidentalis, 
type specimen X % ; 9, Polyporus durescens. Overholts Herbarium no. 19108, 
X 10, P. durescens. Overholts Herbarium no. 14699, X %; 11, P. cana- 
densis, type specimen X % ; 12, P. lineatus, type specimen X 
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certainty be separated on basidium size alone. The typical black- 
ening of the edge of the pilei in drying in P. Spraguei has not been 
noted in this species nor has the change to green on the margin of 
fresh plants of that species been noted here, although I am not 
certain how general that character is in P. Spraguei, It has been 
noted in a number of young and fresh specimens after handling. 
Not having collected fresh specimens of P. durescens in recent 
years I am also unable to say concerning its odor when fresh. The 
usual collections made in southwestern Ohio 20 years ago by my- 
self (determined as P. Spraguei by all who saw them) were as a 
rule malodorous. Some of these collections now prove to be P. 
durescens, but I have no odor notes with any particular collection. 
On the other hand I collected P. Spraguei a number of times in 
recent years and found it to be pleasantly scented in a number of 
instances. Specimens were sent to Dr. Wakefield at Kew with 
the request that they be compared with the types P. Spraguei, 
She reported that the types were not in good condition for com- 
parison. Hence it is not certain that the original P. Spraguei is 
the type with globose spores, since no. mention is made of spore 
characters in the original description. It is possible, therefore, 
that the application of these names should be reversed. 

In a single collection where a part of the wood substratum was 
preserved with the sporophores the decay produced seems similar 
to that produced by P. Spraguei. 

•r 

Polyporus canaliculatus sp. nov. 

Sporophore single, the pileus 9-18 cm. broad, convex-plane or 
depressed, near dark purplish gray (R) but after prolonged rains 
cinnamon buff to tawny olive (R), the surface provided with con- 
spicuous olive ochre (R) hairs which are arranged in hirsute re- 
ticulations; context 1-2.5 cm. thick next the stem, homogeneous, 
whitish or grayish, odor and taste mild; tubes not separable, de- 
current on the stem, 8-12 mm. long, the mouths mostly about 1 
mm. diameter but up to 3 mm., the dissepiments thin, lacerated, 
circular to elongate, wood brown to avellaneous (R) ; stem cen- 
tral to almost lateral, equal or tapering upward, not radicating, 
solid, marked with aborted tubes and coarse reticulations, concol- 
orous with pileus, 5-10 cm. long, 2.5-5 cm. diameter ; spores ovoid 
to subglobose, slightly apiculate, apparently minutely verrucose but 
acttudly with the inner spore wall channelled with short tubes, 
8-12 X 8 - 10/1 cystidia none. 
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On the ground under species of Rhododendron. Type collected 
at Cades Cove, Blount County, Tennessee, by A. H. Smith and 
L. R. Hesler, August 10, 1938. In Overholts Herbarium (21569), 
in Herbarium of the University of Tennessee (11732) and in the 
Herbarium of the University of Michigan. Also collected along 
Indian Camp Creek, Cocke County, Tennessee, August 30, 1938. 
Smith and Hesler (Herbarium University Tennessee, 11788). 

The diagnostic feature of this species is in the canaliculate spore 
wall, the condition being similar to that described by Atkinson for 
Pomes applanatus and the species in the Polyporns lucidus com- 
plex. It differs from both P. sylvestris and P. Pes~caprac on this 
point, and from the latter also in the larger spores that are not 
strongly apiculate. 

The description is based almost verbatim on notes furnished by 
the collectors. 

Polyporus lineatus sp. nov. (fig. 12) 

Sporophore largely resupinate with a narrow reflexed pileus 2-B 
mm. long, 1-3.5 cm. wide, 1-3 mm. thick, laterally confluent and 
somewhat imbricate, the upper surface pallid to cinnamon buff 
(R), perhaps paler when young, sparingly and compactly tomen- 
tose, the margin strongly lineatc radiate with agglutinated fibrils ; 
context white, 1-2 mm. thick in fresh specimens, soft and fibrous, 
never fragile ; tubes 1-3 mm. long, the mouths white but discolor- 
ing somewhat yellowish on drying, circular to somewhat elongate, 
rather thick-walled, entire, averaging 2 to 4 per mm. ; context 
hyphae septated and clamped, 4—5 fi diameter, rather flaccid but 
with partially thickened walls and an easily stained lumen ; spores 
cylindric, smooth, hyaline, straight, 4—5 X I I cystidia none. 

On log of Pinus rigida. Type collected at Houserville, Center 
County, Pa., Nov. 24, 1921. Overholts Herbarium 8023. 

In general appearance there is some resemblance to Polyporus 
hiformis, especially in the dried specimens. However, the pileus 
is thinner, the pores smaller, and the spores both narrower and 
shorter. The pileus is tough and coriaceous when fresh, hence 
the species is unrelated to the P. albellus group. The rot associ- 
ated with this fungus is of the brown carbonizing type. 

Fomes occidentalis sp. nov. (fig. 8) 

Sporophore perennial, largely rupsinate but where best developed 
showing a pileus 1—2 cm. long, ^5 cm. broad, 0.5—1 cm. thick. 
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hard and woody, the growing margin light-colored and finely to- 
mentose, the older pileus surface becoming black, only indistinctly 
narrowly subzonate or not at all zonate, not incrusted, not cracked, 
rather even; context dark brown, black with KOH, woody, only 
about 1 mm. thick; tubes becoming as much as 8 mm. long, not 
layered, gray within, the pore surface dark cinnamon brown or 
darker, the pores circular, thick-walled, entire, averaging 3 to 4 
per mm.; context hyphae brown, sparingly branched, the walls 
somewhat thickened, 3-4 /a diameter, no cross walls or clamps; 
spores globose or subglobose, smooth, hyaline, 4.5-6 diameter; 
setae very occasional, sometimes apparently absent, 36-48 X 
12-14 /A. 

On trunks of dead and living trees of Crataegus Douglasii, 
The t 3 rpes of this species include two mixed collections in one box 
in the herbarium of the Office of Forest Pathology at Washington, 
the numbers being 9484 and 11109. The former was collected at 
Saint Maries, Idaho, September 18, 1911; the latter at Priest 
River, Idaho, August 17, 1911; both by G. G. Hedgcock and 
J. R. Weir. The two collections cannot now be separated. Por- 
tions of these are also in Overholts Herbarium no. 215Z2, 

The labels for one of the collections bears the note Common 
on old trees and the other is marked “ On dead and living trees 
. . . Common.*’ 

After my first study of these specimens I made the notation 
“ Setae none.” A second study several years later showed a few 
scattered setae, but often whole sections were without them. Su- 
perficially the species resembles Fames Pini. It is apparently not 
closely allied to Fames pamaceus var. Crataegi as described by 
Baxter, as might be inferred from the host and a certain super- 
ficial resemblance to that species. While the pileus is not in- 
crusted, yet when cut vertically with a sharp knife there is a thin 
black cuticular layer. This character serves to separate the species 
from the closely allied Fames canchatus which has a definite black 
line underlying the tomentum, and which moreover has a much 
more tomentose pileus, slightly smaller spores, and pores about 
half the size of those in the present species. Weir apparently 
recognized this as an imdescribed species when he studied it, but 
did not suggest a name. 



STUDIES ON HISTOPLASMA CAPSULATUM 
AND SIMILAR FORM-SPECIES. III. 
EFFECT OF HYDROGEN ION 
CONCENTRATION * 

Arden Howell, Jr.s 
(with 5 figures) 

It was shown in previous experiments (3) that very good 
growth of Sepedonium chrysospcrmum and Histoplasma capsu- 
latum, in its mycelial phase, was obtained at either 20 or 25° C. 
Accordingly, the following experiments with these two species were 
carried out at a temperature of 22 to 23° C. to study the effects of 
hydrogen-ion concentration. The materials and methods were for 
the most part the same as those employed in studying the effects of 
temperature (3). There was relatively close agreement between 
the results obtained by growing the fungi on potato maltose agar 
buffered to a hydrogen -ion concentration of approximately 5.5 to 
6.0 at 22° C. and on the same medium unbuffered at 20° C. 
However, it was soon found that this agar did not give uniform 
results when the experiments were repeated with different lots. 
Therefore, in order to obtain greater accuracy of results, a modi- 
fication of the synthetic medium used by Mosher et al (4) was 
employed. This contained in each liter the following materials : 

Medium A 

d-glucose 42.5000 grams ZnS04 • 7H2O 

dl-leucine 0.0080 grams FeCl**6H20. 

dl-B-phenylalanine. . . 0.0080 grams MnCb *41120 

1-aspartic acid 0.0080 grams H*BOs 

Ammonium sulphate. . 3.000 grams CUSO4 

Anhydrous CaCb .... 0.0755 grams Inositol 

MgS04*3H20 0.3550 grams Vitamin Bi.. 

Agar-agar 25 grams 

1 Contribution No. 185 from the Laboratories of Cryptogamic Botany and 
the Farlow Herbarium, Harvard University. The material presented herein 
and that of the two previous papers in this series is a portion of a thesis sub- 
mitted to the faculty of Harvard University, June 1939, in partial fulfill- 
ment of the requirements for the degree of doctor of philosophy in biology. 

2 Presented in part before the Third International Congress for Micro- 
biology, New York City, Sept. 2-9, 1939. 

® The author is very grateful to Dr. D. H. Linder and to Dr. Wm. H. 
Weston, Jr., for their assistance in the conduction of the present investiga- 
tion and in the preparation of this manuscript. 
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0.00175 grams 
0.00016 grams 
0.00150 grams 
0.00100 gran'is 
0.00010 grams 
0.02 mg. 

0.002 mg. 



TABLE I 

Effect of Hydrogen- I on Concentration on Growth 
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10 signihes greatest relative development 
at end of 21 days. 

aleuriosp)ores of smooth, submerged type only. 
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The hydrogen-ion concentrations were adjusted by means of 
potassium phosphate buffers which were added to the above nu- 
trient medium according to the following table : 


pH 4.8 

150 

cc. 

M/5 

KH 2 PO 4 

per 

liter 

5.6 

135 

cc. 

M/5 

KH 2 PO 4 

per 

liter 


15 

cc. 

M/5 

K 2 HPO 4 

per 

liter 

6.5 

75 

cc. 

M/5 

KH 2 PO 4 

per 

liter 


75 

cc. 

M/5 

K*HP04 

per 

liter 

7.5 

100 

cc. 

M/5 

K 2 HP 04 

per 

liter 


50 

cc. 

M/5 

KsP 04 per liter 

8.6 

150 

cc. 

M/5 

K»P 04 per liter 


The nutrient solution was made up triple strength, the respective 
buffer soluti(jns listed above were added to this, and each mixture 
was then sterilized by filtration through a Seitz filter. The agar 
alone was made up double strength, sterilized in an autoclave, and 
the nutrient solution added to the agar when the latter had cooled 
to approximately 50° C. The mixture was poured at once into 



TIME IN DAYS 

FIG. A. GRAPH TO SHOW RELATION OF GROWTH TO 
HYDROGEN ION CONCENTRATION 


sterile Petri dishes. The hydrogen-ion concentrations were deter- 
mined by means of a quinhydrone-calomel electrode apparatus. 
In order to obviate any carry-over effects of the inoculum, the fungi 
were first grown on the stock experimental medium (Medium A) 
adjusted to an initial pH of 4.8 to 5.0. 

A study of the results obtained (Table I and fig. A) shows that 
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the optimum hydrogen-ion concentration for Sepedonium chryso- 
spermum, under the conditions of this experiment, is an initial 
H-ion concentration of 6.5 to 7.0, and for the saprophytic phase of 
Histoplasma capsulatum is an initial H-ion concentration of ap- 
proximately 6.5. 

As it was pointed out in the discussion of the effect of tempera- 
ture on the growth of these fungi (3) measurements of the radial 
growth alone do not necessarily indicate accurately the total amount 
of growth. For example, Sepedonium chrysospermum exhibited 
the greatest radial growth, at any time during the course of the 
experiment, at pH 5.0, the next greatest at pH 5.6, and so forth 
(fig. A). However, the colonies which developed at pH 5.0 pro- 
duced no aerial mycelium, and those at pH 5.6 very little aerial 
mycelium, but those which developed at pH 6.5 to 8.5 produced an 
abundant, fairly dense, cottony, aerial growth which more than 
compensated for the slower radial spread. 

Sporulation in Sepedonium chrysospermum is also affected to 
some extent by the H-ion concentration of the medium. The pro- 
duction of phialospores seems to be correlated directly with the 
production of aerial mycelium (Table I), but this does not hold 
true for aleuriospore formation. The latter appeared only in those 
colonies which developed on media with an initial H-ion concen- 
tration of 6.5 or 7.7 (Table I), but it should be pointed out that 
at pH 6.5 there was a maximum production of aleuriospores, 
whereas at pH 7.7 there were slightly less than one-half the num- 
ber of aleuriospores produced at pH 6.5. Although the greatest 
radial growth at any given time occurred at pH 5.0, it was only at 
pH 6.5, where the greatest amount of aerial mycelium was pro- 
duced, that aleuriospore production was most abundant. In view 
of the fact that the carbon and nitrogen sources were identical at 
all H-ion concentrations and also since the concentrations of potas- 
sium and phosphate were so great that it would seem that these 
were above the maximal requirements for the fungi, the writer 
feels justified in concluding that the hydrogen-ion concentration 
of the medium has a pronounced effect upon aleuriospore produc- 
tion and a less pronounced effect upon phialospore production. 

As was true in the experiments in which, the effects of tempera- 
ture upon the growth and sporulation of Histoplasma capsulatum 
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were studied (3) it was also found that H-ion concentration in- 
fluenced aleuriospore production and that this was correlated with 
maximum amount of growth. Thus, the greatest number of aleu- 
riospores were produced at an initial H-ion concentration of 6.5 
at which point not only the radial growth, but also the amount of 
aerial mycelium was greatest (fig. A, C). 



FIG B. GRAPH TO SHOW RELATION OF GROWTH TO HYDROGEN ION 
CONCENTRATIONS 


In reviewing the results of this work, it was found that although 
there was a resemblance between Sepedomnm chryospermum and 
Histoplasma capsulatum in that the optimum hydrogen-ion concen- 
tration for both appeared to be 6.5, yet when the colonies were ob- 
served more closely, it was found that Sepedonium chrysospermum 
produced little or no aerial mycelium at pH 5.0 or 5.6, but an 
abundance of aerial mycelium at pH 6.5 to 8.5, whereas Histo-^ 
plasma capsulatum produced considerable aerial mycelium from 
pH 5.0 to 6.5 and little or none at pH 7.7 to 8.6 (fig. C). In this 
respect also the two species are distinct. The two strains of His- 
toplasma M250 and M251, were studied at the same time, but since 
their growth curves were essentially identical (Table I), and also 
since culture M250 remained sterile or nearly so throughout the 
experiment, only M251 has been recorded graphically (fig. A). 

In the preceding experiment, as may be readily seen from Table 
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I, large quantities of acid were produced in the media by both S. 
chrysospermum and H. capsulatum so that the initial acidity of 
the media, in each case, was considerably increased. Similar 
changes in the H-ion concentrations of the medium were reported 
for other fungi by Cerutti (1) and Harley (2). Cerutti, however, 
found that on Sabouraud's agar, Achorion Schoenleini, Sporo- 
trichum Gougeroti and S. Schenkii produced an acid reaction at 
first, but that this later shifted slowly towards alkalinity. The 
writer has not been able to duplicate these results, for even at the 
end of five to seven weeks, there was no evidence for a reversal 
of the H-ion concentration of the medium! Harley found that 
the fungi he studied fell into two groups, first those in which the 
direction and* extent of the change in hydrogen-ion concentration 
depended mainly upon the nitrogen source used in the medium, as 
with Neocosmopora vasinfecta, and second, those in which the 
change was always toward the acid side, with the extent of the 
change only dependent on the nitrogen source, as with Sclerotinia 
scleroHorum. He further reported that such changes in acidity 
may be due either to absorption of ammonia by the fungus as with 
Neocosmopora or to a release of acid metabolic products as with 
Sclerotinia, The latter, it would seem to the writer, was probable 
in the case of Sepedonium chrysospermum and Histoplasma cap- 
sulatum, Attempts to identify the acids produced by Histoplasma 
and Sepedonium were unsuccessful, but k was found by titration 
with 0.1 ISf NaOH that the total amount of acid produced by 
Sepedonium chrysospermum was approximately five times as great 
as that produced by Histoplasma capsulatum when the two were 
grown on identical media. 

Since -the acidity of the media in each case was so greatly in- 
creased during the course of the preceding experiment, the author 
attempted to find a medium in which the hydrogen-ion concentra- 
tions would remain relatively constant. Medium A contained three 
grams of -ammonium sulphate, forty-two grams of dextrose and 
0.024 grams of amino acids per, liter. The author felt that the 
acids that were produced might have been due to the presence of 
the ammonium sulphate, or to the large amount of dextrose in 
proportion to the small amount of amino acid. Therefore, the 
writer first substituted three grams of dibasic ammonium phos- 
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Fig. C. Hiitoplasma capsulatum Darling. 
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phate (NH 4 ) 2 HP 04 , for the ammonium sulphate used in the origi- 
nal medium, and second, altered the ratio of dextrose to the total 
quantity of amino acids. Several such ratios were employed, as 
shown in Table 11. For these tests the fungi were grown at 22° C. 
on 100 cc. of buffered nutrient solution in 250 cc. Ehrlenmeyer 
flasks. The final hydrogen-ion values were determined after five 
weeks in the case of Sepedonium chrysospermum and after seven 
weeks in the case of Histoplasma capsulatum. Excellent growth 
and sporulation of both species was 'obtained on each of these 
media. 


TABLE II 

Modifications Made in Medium A and Effect upon Final 
H-ion Concentrations 


Medium A 

Species 

Original 

pH 

Final 

pH 

(1) 5 gms. dextrose/liter 

Histoplasma capsulatum 

6.5 

6.2-6.3 

1.6 gn s. leucine/liter 




1.6 gms. aspartic acid/litcr 

Sepedonium chrysospermum 

5.8 

6.8-7.0 

1.6 gms. phenylalanine/liter 


6.3 

7.0 

(2) 10 gms. dcxtroso/liter 

Histoplasma capsulatum 

5.5 

4.5-5.0 

0.8 gms. each of above 


6.5 

6.1-6.2 

amino acids/liter 





S, chrysospermum 

5.5 

6. 1-6.3 



6.5 

6.4-6.6 

(3) 15 gms. dextrose/liter 

H. capsulatum 

6.5 

6.1-6.3 

0.6 gms. each of above 

S, chrysospermtim 

5.5 

5.8-6.0 

amino acids/litcr 





• 

6.5 

6. 1-6.3 

(4) 16 gms. dextrose/liter 

H, capsulatum 

5.7 

3.9-4.0 

0.08 „ gms. each of alx)vc 


6.6 

4.5-4.8 

amino acids/litcr 





S. chrysospermum 

5.7 

3.3-3.5 



6.6 

6.0 


The most striking differences were exhibited when the two spe- 
cies were grown on the medium containing 15 grams of dextrose 
and 0,6 grams of each of the three amino acids per liter and on 
the medium containing 16 grams of dextrose and 0.08 grams of 
each of the three amino acids, or when the ratio of dextrose to 
total amino acid was 15 to 1.8 or 16 to 0.24. On the former me- 
dium neither fungus produced sufficient acid to change the H-ion 
concentration of the medium more than five-tenths of a pH unit, 
whereas on the latter medium both fungi produced acids in such 
quantities that the media became almost as acid as when Medium 


Howell: Studies on Histoflasma capsulatum 111 



n 









\ 

4 


Fig. D. Sepedonium chrysospermum (Bull.) Lk. 

A was employed. Sepedonium chrysospermum, on the medium 
composed of '5 grams of dextrose and 1.6 grams of each of the 
three amino acids per liter, and on the medium composed of 10 
grams of dextrose and 0.8 grams of each amino acid per liter, the 
latter adjusted to pH 5.5, produced ammonia in such quantities 
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that the media became much more alkaline (Table II) and the 
cultures emitted a decided odor of ammonia. On the other hand, 
Histoplasma capsulatum, on the same media, produced acids in 
such amounts that the acidity of the media was slightly increased. 
It would seem from this that there are marked differences be- 
tween these two species in their metabolic activities, and that 
there may be differences in the case of Sepedonium chrysosper- 
mum in the utilization of amino acids at different hydrogen-ion 
concentrations. 

Since it was found in the above experiment that if the compo- 
sition of the synthetic medium (Medium A) employed in the pre- 
vious experiment to determine the effect of the H-ion concentration 
of the medium upon the growth and sporulation of Hisoplasma 
capsulatum and Sepedonium chrysospermum were altered by the 
substitution of dibasic ammonium phosphate for an equal amount 
of ammonium sulphate, and the ratio of the amount of dextrose 
to the total amount of amino acids were changed, the hydrogen-ion 
concentrations would remain fixed or nearly so, the earlier experi- 
ment was repeated, using 15 grams of dextrose and 0.6 grams of 
each of the three amino acids per liter. For convenience this me- 
dium is designated as Medium B. The various hydrogen-ion con- 
centrations were adjusted by means of phosphate buffers which 
were added to the nutrient medium according to the following 
table : 

pH 3.5 90 cc. M/5 H*P 04 per liter 

60 cc. M/5 KHjPO* per liter 

4.3 60 cc. M/5 H 8 ro 4 per liter 

90 cc. M/5 KH*P 04 per liter 

6.2 150 cc. M/5 KHjP 04 per liter 

7.3 150 cc. M/5 K 2 HPO 4 per liter 

8.4 150 cc. M/5 KaP 04 per liter 

The results of this experiment are shown in part in Table III 
and figure B. These results show that, under the conditions of 
this experiment, the optimum hydrogen-ion concentration for 
Sepedonium chrysospermum is, an initial pH 6.2 to 7.3, whereas 
the optimum for the saprophytic phase of Histoplasma capsulatum 
is an initial pH 6.2 to 8.4. 

In this experiment, in contrast with previous experiments, meas- 
urements of the diameters of the colonies of Sepedonium chryso- 
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Effect of H-ion Concentration on Growth 
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spermum were a fairly accurate indication of the total amount of 
growth. For example, the greatest radial growth at any time dur- 
ing the course of the experiment occurred at pH 6.2, the next 



Fig. £. Histoplasma capsulatum Darling no. M 251. 

greatest at 7.3, and so forth. Likewise, the greatest amount of 
aerial mycelium was produced at pH 6.2, slightly less at 7.3, and 
respectively less at 4.3, 3.5, and 8.4 (Table III and fig. E). The 
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same was true with regard to sporulation, though the greatest pro- 
duction of aleuriospores occurred at pH 7.3. The main exception 
to the agreement between this and the previous experiment, in 
which Medium A was employed, was shown by this species when 
the fungus was inoculated on Medium B at pH 8.4. In this in- 
stance there was a considerable lag before the fungus began to 
grow, but once growth started, the rate (fig. B) was essentially 
the same. Apparently staling effects became evident earlier as is 
shown by the decreased growth rate after ten days. 

Although, in the cases of both fungi, the H-ion concentrations 
of the acid media remained constant or nearly so during the course 
of the experiment, those of the alkaline media were shifted towards 
the acid side, and the more alkaline the original media, the greater 
was the increase in acidity. 

From a comparison of Tables I and III, it seems to the writer 
that there is a marked effect of the hydrogen-ion concentration of 
the medium upon the growth and sporulation of both Sepedonhm 
chrysospermum and Histoplasma capulafum. On both Medium 
A and Medium B, used in the two experiments were rate of growth 
was recorded, the reaction of Sepedonium chrysospermum was es- 
sentially the same. The reaction of Histoplasma capsulatum, how- 
ever, varied somewhat, apparently depending not only upoa the 
H-ion concentrations, but also on the ratio of carbon to nitrogen 
in the medium. For example, in the first experiment in which 
Medium A was employed (Table I) there was little or no growth 
on the medium adjusted to an initial H-ion concentration of 8.6 
and very little growth at pH 7.9, whereas, as shown by Table III 
and figure E, when the ratio of carbon to nitrogen was altered 
greatly — ^the total carbohydrate content decreased to approximately 
one-third of the amount used in Medium A and the total nitrogen 
content increased seventy-five times, excellent growth was obtained 
on media adjusted to an initial H-ion concentration of 8.4. Such 
a difference in growth upon different media adjusted to the same 
hydrogen-ion concentration is similar to that described for several 
species of wood-destroying fungi by Wolpert (6) and confirms his 
conclusions that the range of hydrogen-ion concentrations in which 
the fungi studied by him would grow depended upon the initial 
active acidity, the temperature, and the composition of the nutrient 
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solution. Similarly, Vamos (5) studying several species of para- 
sitic skin fungi, found essentially the same conditions in Tricho- 
phyton gypseum, T. rosacenm and T, violaceum. These grew 
equally well on solid media adjusted to H-ion concentrations be- 
tween 5.0 and 8.0. Epidermophyton inguinale (E, floccosum) and 
Microsporum Audouini also grew well over this range, but grew 
best at H-ion concentrations between 6.5 and 7.2. 

Finally, it should be noted that in the case of alkaline media con- 
taining magnesium and buffered with potassium phosphate buffers, 
the double salt, potassium-magnesium phosphate, is precipitated. 
This presents, to the fungi concerned, a medium of somewhat dif- 
ferent composition. In the case of Neocosmopora vasinfecta, Har- 
ley (2) reported that this fact was of little importance. It may 
have some influence on the growth of Histoplasma capsulatum and 
Sepedonium chrysospermum, though it would seem to the writer, 
from a study of Tables I and III, and figures A and B that it has 
little if any effect upon the growth of these two species. 

SUMMARY 

The results of the studies of the effects of the hydrogen-ion 
concentration of the medium upon the growth and sporulation of 
Sepedonium chrysospermum and Histoplasma capsulatum may be 
summarized as follows: 

1. The optimum H-ion concentration may vary with the me- 
dium. Essentially, however, the optimum point for Histoplasma 
capsulatum is approximately 6.5 to 7.5 and for Sepedonium chryso- 
spermum is approximately 6.5 to 7.0. 

2. Sporulation, for the most part, is correlated with maximum 
growth, and consequently is also influenced by the H-ion concen- 
tration of the medium. 

3. It was found that with the media used in the experiments, 
when the carbohydrate-amino acid balance was changed, corre- 
sponding changes were produced in the acidity of the substratum. 
Thus, when the ratio of carbohydrates to amino acids was 15 to 
1.8 the medium remained relatively constant, whereas when the 
ratio was 16 to 0.24, the medium became definitely more acid. 

. Department of Tropical Medicine, 

Tulane University, 

New Orleans, La. 
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EXPLANATION OF FIGURES 

Fig. a. Graph to show effect of hydrogen-ion concentration of the medium 
(Medium A) upon the growth of Sepedonium chrysospertnum and Histo- 
plasma capsulatum; Fig. B, Graph to show effect of hydrogen-ion concentra- 
tion of the medium (Medium B) upon the growth of Sepedonium chryso- 
spermum and Histoplasma capsulatum. 

Fig. C. 1-5, Histoplasma capsulatum Darling, M251, showing effect of 
H-ion concentration on growth and sporulation at end of 35 days on Medium 
A; 1, Medium adjusted to pH 5.0. Colonies small with relatively abundant 
aerial mycelium; 2, Medium adjusted to pH 5.6; 3, Medium adjusted to pH 
6.5. The colonies produce dense aerial growth and abundant aleuriospores ; 
4, Medium adjusted to pH 7.7. The colonies show lack of aerial mycelium 
and tuberculate aleuriospores; 5, Medium adjusted to pH 8.6. The colonies 
in this instance have barely commenced to grow and the mycelium is all 
submerged. 

Fig. D. 1-5, Sepedonium chrysospertnum (Bull.) Link, showing effects 
of H-ion concentration on growth 10 days after inoculation on Medium B ; 
1, Medium adjusted to pH 3.5; 2, Medium adjusted to pH 4.3; 3, Medium 
adjusted to pH 6.2; 4, Medium adjusted to pH 7.3; 5, Medium adjusted to 
pH 8.4. 

Fig. E. 1-5, Histoplasma capsulatum Darling, M251, showing effect of 
H-ion concentration on growth after 25 days on Medium B. Compare with 
FIG. C; 1, Medium adjusted to pH 3.5; 2, Medium adjusted to pH 4.3; 3, 
Medium adjusted to pH 6.2; 4, Medium adjusted to pH 7.3; 5, Medium ad- 
justed to pH 8.4. 
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A CHYTRID INHABITING XYLEM IN THE 
MOLINE ELM^ 

Leo R. Tehon and Hubert A. Harris 
(with 14 figures) 

Species of such cliytrid genera as Olpidium, Physoderma, Plas- 
modiophora, Synchytrium, and Urophlyctis have long been recog- 
nized as parasitic inhabitants of superficial non-ligneous tissues in 
short-lived, herbaceous plants. Up to the present, however, only 
two chytrids have been recognized as inhabitants of deep, ligneous 
or vascular tissues. These two, both associated with diseases of 
sugar cane, are Ligniera vascularum (Matz) Cook and a recently 
described but unnamed chytrid to which we shall refer as Car- 
penter’s organism. 

It is our purpose to report the occurrence of a chytrid in the 
xylem tissues of a Moline elm,^ which in many respects resembles 
Carpenter’s organism. 

In May, 1932, we received from E. L. Chambers, State Ento- 
mologist for Wisconsin, material from a diseased Moline elm. 
The tree was about 6 years old, had been grown by a Wisconsin 
plant nursery, and was one of a number set out 4 years previous 
as a boulevard planting in the city of Madison. The stock of the 
tree, American elm, presumably grown from seed by the nursery, 
had been budded with original Illinois Moline elm. Moline elms 
grown by the nursery in question had, except for this instance, 
shown no disease. This tree, however, had given evidence of dis- 
ease or injury in its terminal shoot in 1931 and, in spite of pruning, 

1 A paper giving essentially the facts reported herewith was submitted for 
publication in Mycologia in 1933. It did not, of course, refer to Carpenter’s 
organism, which had not then been reported, and did not suggest the formal 
classification which w^e now propose in lieu of the term Carpenter’s or- 
ganism. 

2 The Moline elm is a cultivated form of Ulmus americana L., which is 
perpetuated by the budding of seedling American elm stock with buds de- 
rived directly or authentically from one original tree growing near Moline, 
Illinois. 
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had become so generally diseased in 1932 that it had to be de- 
stroyed. The material communicated to us consisted of a stem 
piece 1% inches in maximum diameter and a root piece 2 inches 
in diameter. 

The root sample had only very uncertain indications of disease, 
there being no marked or extensive discolorations in the wood but 
only short, fine, discrete, widely scattered brownish streaks. The 
branch specimen was, however, very obviously diseased. When it 
was cut crosswise, an interrupted ring of badly discolored wood 
was revealed, occupying most of the 1931 growth ring. The in- 
dividual patches of discoloration appeared to be associated espe- 
cially with the large water ducts of the spring wood of that year 
but extended to a considerable number of surrounding cells so as 
to form evident oval areas with their long axes radial to the stem. 
On one side of the stem these discolored ovals were set so close 
together as to appear continuous, but on the opposite side they were 
fewer and discrete. In longitudinal view, they appeared as fine, 
separate, brown streaks generally less than mm. wide, following 
the courses of the water vessels and anastamosing into a fine 
network. 

Numerous fragments from both the root and the stem samples 
were planted in nutritive agars and attempts to isolate parasitic 
organisms were continued for nearly a’ month. No growths ap- 
peared in the plates, however. 

In sections cut from both stem and root, at a thickness of 15 to 
20 ft, no microscopical evidence of bacterial invasion or of attack 
by any of the fungi ordinarily seen in elm wood could be found. 
The discoloration observed macroscopically was, however, seen to 
be due primarily to a heavy deposition of gum in an excessively 
great number of tyloses and parenchyma cells. The presence of 
tyloses and gum deposits in quantities sufficient to obstruct the 
tracheae often is, in the elm, evidence of disease, this being one of 
the commonest pathological changes accompanying parasitization 
of the stele. 

Though the expected organisms were not found, the microscopic 
examination of sections did reveal that in the discolor^ regions 
bodies were present which do not occur in normal, healthy elms. 
These bodies (figs. 1 and 4) were minute spheres. They usually 
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stained very deeply and were limited in occurrence to the lumens 
of tracheae well occluded by tyloses, appearing oftenest but not 
always in tyloses. In the many other samples of elm we have 



Fig. 1. Oospores in a tangential section of elm wood, X 100. 

examined, we have not hitherto nor since found such bodies, 
either in healthy or in diseased trees. That they could not be the 
nuclei of p.'U’enchyma cells giving rise to tyloses was clearly evi- 
dent from their size,® reactions to stains, manner of occurrence, 
and the fact that, when tyloses reach such a stage of development 
(fig. 1), nuclei are never found in them. 

Though the majority of these bodies stained so deeply as to be- 
come practically opaque, individuals which stained less deeply were 
observed here and there, often in pairs such as can be seen near 
the arrow in the lower part of figure 1. In these the structure 
could be ascertained. Surrounded by a definite but thin mem- 
brane, they contain a dense, alveolar protoplasm, through which 

B In American elm parenchyma cell nuclei, after migrating into tyloses, 
commonly measure 6.5 to 8 M in diameter in killed and stained sections. For 
an illustration of such nuclei see fig. 13 in: Tehon, L. R. A V erticillium 
root disease of American elm. Davey Tree Expert Co. Res. Dept. Bull. 6. 
1936. 
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there is scattered a variable number of minute, light-refractive 
granules and a larger deeply-staining body which can be regarded 
as a nucleus. In this condition, their diameter is between 15 and 
25 fjL. 

According to the intensity with which these spherical bodies 
stained, they appeared to have contracted and increased in density, 
finally having a diameter not far divergent from 10 ft. 

Accompanying the shrinkage in size of the spherical lx)dies and 
the increase in their tendency to retain stain, other changes appear 
to occur. The first of these is the appearance of a lightly staining 
protoplasmic vesicle applied, or attached, to a portion of the periph- 
ery of the sphere. Invariably, when the staining reaction of the 
sphere is mild, this vesicle is large, often as large or larger than 
the sphere ; but as staining becomes more intense it becomes smaller 
(figs. S-10), until finally it can be seen only as a small hemispheri- 
cal to lunate attachment on the surface of the sphere (fig. 4). 
By this time the sphere appears to have become incased in a heavy, 
light-refractive wall, while its protoplasm has become very dense 
and contains a large, deeply-staining nuclear body. These charac- 
teristics are shown photographically in figure 4 and diagrammatic- 
ally in the somewhat exaggerated drawing (fig. 11). 

The origin of the vesicle seems to be clearly demonstrated. 
When the spheres stain weakly, they often occur in pairs and lack 
the vesicle, while when they stain deeply they are not often paired 
and usually possess the vesicle. This suggests that a union be- 
tween paired individuals takes place, one possibly functioning as a 
female gametangium, the other as a male. Shrinkage of the vesicle 
suggests the emptying of its contents into the spherical cell; con- 
traction of the sphere to a smaller size, coupled with the concentra- 
tion of its protoplasm and the development of a heavy wall, sug- 
gests the formation of a resting spore ; and these two phenomena, 
occurring in the manner described, indicate strongly that the spheri- 
cal bodies, in their mature form, are oospores of a Phycomycete. 

This interpretation, we realize, can be questioned, since it has 
been possible for us to observe our organism only in situ, by means 
of microtomic sections of the wood in which it lies. Oospore ger- 
mination has not been seen, and zoospores, if produced, are indi- 
cated only by the presence in some host tracheae of numbers of 
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minute, mononucleate, rounded, plasmodium-like bodies, some few 
of which seem to possess a single polar cilium.^ 

To support our belief, however, there is evidence of a plasmic 
or vegetative stage. In cells adjacent to tracheae containing 



spheres, there frequently occur entirely foreign protoplasmic 
bodies, or thalli, clearly distinguished by stain reaction from the 
protoplasm of the host. 

These thalli are shown particularly in figures 2 and 3 and can 
also be discerned in figure 4. They are limited in occurrence to 
xylem cells and, among these, occupy only wood parenchyma, wood 
fiber, and ray cells. They do not occur in tracheae. They may 
occupy only a single cell, especially if the cell is a fiber cell not con- 
nected by wide pits with adjacent cells. Such a case is illustrated 
in figure 12. Or they may appear to extend to several cells (fig. 
13), seeming to pass from one cell to another by way of the natural 

^ Attempts at differential staining to bring out clearly such minute struc- 
tures prove futile, because the stains act also on the lignified cell walls of 
the host. 
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pits in the walls of the cells and maintain definite protoplasmic 
connections through the pits. Also, they may occur singly in a 
host cell, or two or more of them may be present in one cell. 

In the main, the thalli consist of fine, irregular, attenuated 
strands usually less than 1 /a wide (fig. 2), which appear devoid, 



Fig. 4. Oospores in a trachea, X 1000. 


through most of their length, of any covering other than the ecto- 
plast. At intervals, however, the strands flare out into irregular 
plasmodial expansions as much as 6 /x wide or round up into short, 
heavy, bead-like strings 3 to 4 ft wide, when they appear inclosed 
by a definite wall. Such structures as these are shown in figures 
3 and 12. There is, also, a noticeable tendency for strands to 
anastamose into nets (fig. 14). 

A plausible explanation of the formation of the oospores has 
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been observed. In figure 4 remnants of a thallus can be seen in 
the parenchyma Cell at the left of the trachea in which oospores lie. 
Directly opposite the upper oospore a fine strand of the thallus has 
penetrated the wall of its own cell and the wall of the trachea and 
ends in a small, darkly stained knob lying just within the lumen of 
the trachea. During our examination of sections many thalli were 
seen, which had penetrated into tracheae, especially by way of the 
half-bordered pits. Their tips, lying free in the tracheae, often 
appeared to have expanded (fig. 14) into irregular, plasmodial 
bodies. These apparently soon become detached from their thalli, 
of which little remains, lie free in the tracheal lumen, and assume 
a spherical shape. 

Although it was not possible to watch this process, examples of 
it were so numerous in our sections, and the observable stages 
formed a series so continuous, that we do not doubt its actuality. 

The circumstance of an endophytic phycomycete parasitizing 
the vascular tissues of a phylogenctically high, woody plant sug- 
gests that the fungus might be a Pytliimn. But in this case all 
observable facts seem to exclude that genus from consideration. 
The oospores are not inclosed in a separate oosporangium ; no evi- 
dence of fertilization by recognizable antheridia can be found ; and, 
finally, the thallus is far too primitive to permit of its being recog- 
nized as mycelium. On the other hand all' observable character- 
istics — ^the primitive thallus, the identity of oosporangium and 
oospore walls, the primitive zygomycetous copulation, and the ves- 
icle on the resting spore — ^|)oint directly to the Chytridiales. 

Within this order, there seems to be no entirely satisfactory dis- 
position for our organism. Ligniera vascularum (Matz) Cook, 
reported by Matz (8) from Porto Rico in 1920, in connection with 
the yellow stripe disease and dry top of sugar cane, and by Bourne 
(1) from Barbados in 1922, in sugar cane stalks whose roots had 
been attacked by Rhisoctonia Solani Kuhn, has received detailed 
study as to both morphology and taxonomy by Matz (9), Melville 
T. Cook (3, 4, 5) and W. R. Ivimey Cook (6) 7). Through the 
personal kindness of Melville T. Cook in providing preserved ma- 
terial, we have been able to prepare microtome sections of Lig- 
niera vascularum and to compare it with our organism. As all 
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published accounts indicated, it differs from our chytrid in so many 
respects that the two cannot be classified in the same family. 

Carpenter’s chytrid we have not been able to examine. Never- 
theless, after making close comparisons with the numerous photo- 
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after conjugation of entire thalli, containing opaque or heavily- 
staining dense protoplasts, to which structures capable of being 
regarded as companion cells often are attached. (See Carpenter’s 
jigs. 7 and 11 and our figs. 1 and 4-11.) Also, both have proto- 
plasts of two types, one amorphic, amoeboid, and highly vacuolated 
(Caq)enter’s jigs. 5B, 6, and 8B, our figs. 2, 13, and 14) and the 
other elongated and attenuated but interrupted with flaring or bead- 
like enlargements (Carpenter’s jig. lOB, our figs. 3 and 12). 

Physiologically, both organisms appear adapted to the habitation 
of living cells in deep-seated plant tissues, with the added pecu- 
liarity of not causing, as many other chytrids do, the development 
of galls or any hypertrophy. Both inhabit vascular tissues, Car- 
penter’s occasionally and ours habitually. 

To both a pathogenic role can be attributed, questionably. If 
such a role is admitted, the outstanding pathological effects accom- 
panying the presence of each organism are discoloration of vascular 
strands and deposition of abnormal quantities of gummy substances 
in the conducting vessels of the xylem. 

The vesicle, or companion cell, attached to the resting spore ap- 
pears to be the one characteristic of our chytrid, and of Carpenter’s, 
upon which exact taxonomic placement can be based. It indicates 
relationship with either the Woroninaceac or tlie Olpidiaceae. In 
the first of these families all known forms are parasites of fungi 
and algae ; and it is, moreover, an apparently essential characteristic 
of Olpidiopsis, the one genus of the family possessing companion 
cell-bearing oospores, that the resting spores be tuberculately 
roughened or spiny. 

In the Olpidiaceae, which in many respects runs parallel to the 
Woroninaceae in vegetative morphology, the genus Olpidium is 
well known as being cosmopolitanly parasitic, attacking higher 
plants, algae, other parasitic fungi, and even pollen grains. In 
typical members of the genus, however, a companion cell does not 
occur on the resting spore. A companion cell is, however, dis- 
tinctive of Pseudolpidiopsis, and all the species of this genus are 
parasitic in green algae. 

It is true, of course, that we have not definitely seen swarm- 
spores and, being uncertain of their ciliation, cannot be sure even 
of the family to which our own and Carpenter’s chytrids should 
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be assigned. But the definitely membrane-inclosed thallus, possible 
parasitism in higher plants, evidence of holocarpic copulation, and 
the presence of a characteristic companion cell, or male gametan- 
gium — characteristics both possess — seem to be fair characters 
upon which to base a tentative placement of the two chytrids in the 
Olpidiaceae, near Pseudolpidiopsis. Certainly the observed struc- 
tures, and the processes to be inferred from them, eliminate any 
possibility of placing these chytrids in the Synchytriaceae or any 
of the more complex families of the Chytridiales. 

Neither our chytrid nor Carpenter’s can well be assigned to 
Pseudolpidiopsis, since both produce two well-defined forms of 
plasmodia, appear not to fonn resting spores in the same host cells 
occupied by the plasmodia (Carpenter’s figs. 6 and 7, our figs. 4 
and 14), give evidence of isothallic (Carpenter’s figs. 7 and 11, 
our FIGS. 5-11) rather than anisothallic copulation, and seem to 
be mononucleate when fully encysted and possessed of companion 
cells (Carpenter’s fig. 11, our figs. 4-11). That they are, never- 
theless, so distinctive in appearance as to be not only readily recog- 
nized but also easily distinguished from all other chytrids, is equally 
clear. It seems desirable, therefore, to establish the following 
genus, ultimate placement of which must depend upon further dis- 
covery and interpretation of details as to life history and cytology. 

Carpenterella gen. nov. 

Mycelium none; thallus appearing in two forms, one amorphic 
and amoeboid in aspect, the other elongate, attenuate, and with 
bead-like swellings; parasitic within deep-seated parenchymatic 
and vascular elements. Resting spores resulting from holocarpic 
fusion of equal thalli, spherical, with thick, smooth, hyaline walls 
and dense to opaque protoplasts, possibly mononucleate. Com- 
panion cell present. Swarmspores (as yet) unknown. 

Mycelium nullum; thallus in formis duabus visus, una non definita et 
amoeboidea, altera elongata, attenuata, et cum inflationibus rotundatis; ut 
parasitus in cell is intimis parenchymis et vascularibus vivens. Sporae 
perdurantes factae confusione holocarpe thallorum aequorum, sphaericales, 
cum niuris densis, planis, hyalinis et protoplastibus densis usque opacis, 
probabiliter cum modo uno nucleo. Celia comes adest. Zoosporae usque ad 
hue incognitae. 
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Carpenterella Molinea sp. nov. 

Amoeboid thalli variable in size and irregular in shape, highly 
vacuolated ; attenuate thalli very fine and threadlike, about 1 /* 
thick, with few to many bead-like enlargements, 3-6 /i in diameter; 
inhabiting parenchyma, fiber and ray cells in xylem ; resting spores 
spherical, when young 15-25 /i in diameter and thin walled, when 
mature about 10 /i in diameter, thick-walled and provided with a 
small companion cell. 

Thallis amoeboideis variabilibus magnitudine ct imparibus forma, cum 
vacuolis permultis ; thallis attenuatis tenuissimis circa 1 m densis, cum paucis 
usque multis inflationibus rotundatis 3-6 M diam. ; cellas parenchymas, fibras 
et radios in xylimine incolcntibus ; sporis perdurantibus sphaericalibus, juve- 
nalibus 15-25 diam. ct cum muris tenuibus, maturis circa 10 diam., cum 
muris densis et cum cella comite parva paratis. 

Habitat: In xylem tissues of the Moline variety o£ Ulmus 
americana I^. 

Type material: Accession number 22,722 and accompanying 
microscopic slides in the Mycological Collection of the Illinois 
State Natural History Survey, collected by E. L. Chambers, Madi- 
son, Wisconsin, May 4, 1932. 

There is no evidence, other than our purely negative failure to 
find any other organism by cultural trials and microscopic examina- 
tion, to establish the elm chytrid as the cause of the disease with 
which it was associated. Its occurrence within the elm seems to 
have special interest, however, as tending jto show that chytridi- 
aceous orgarrisms can invade tissues in the trunk and branches of 
woody plants and might possibly assume there the roles of para- 
sites or commensals. Perhaps most interesting is the apparent 
adaptation to such a role. Chytrids ordinarily parasitic in fila- 
mentous, thin walled plants customarily produce their resting 
spores in the cells they parasitize and depend, for the distribution 
of their swarmspores, upon exit tubes which pierce the retaining 
host wall ; but here the resting cells are produced, not in the heavy- 
walled cells that are attacked but in tracheae where, with or without 
an exit tube, the swarmspores will not only be free at once but will 
also have at hand an excellent avenue of distribution to other parts 
of their host. 

Section of Applied Botany and Plant Pathology, 

Illinois State Natural History Survey, 

Urbana, Illinois 
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EXPLANATION OF FIGURES 

FiCf. 1. Elm chytrid in elm wood, X 100; showing tracheae occluded by 
tyloses and containing deeply stained spherical bodies (above) and less deeply 
stained bodies (below) in pairs. Figs. 2-3. Thalli in fiber cells, X 1000: 
2, attenuate thallus with fusiform enlargement; 3, attenuate thallus with 
bead-like swellings. Fig. 4. Resting spores in the lumen of a trachea, 
X 1000, the lower with its vesicle in focus, and a wood parenchyma cell, at 
the left, with a thallus remnant visible. Figs. 5-10. Stages in the forma- 
tion of the oospore, showing shrinkage of the male cell to form the com- 
panion cell of the oospore. Fig. 11. Mature oospore with dense, alveolar 
cytoplasm, .granules, heavy wall, and companion cell. Fig. 12. Thalli in a 
fiber cell, showing plasmodial enlargements and bead-like knots. Fig. 13. 
Thallus in ray and wood parenchyma cells, showing connections through pits. 
Fig. 14. Net-like thallus in a parenchyma cell, sending plasmic projections 
into an adjoining trachea through half-bordered pits. 



BIATORELLA RESIN AE: THE PERFECT 
STAGE OF ZYTHIA RESINAE 

Theodore T. Ayers i 

The examination of numerous cankers, both of known and unde- 
termined origin, showed that Biatorella resinae (Fries) Mudd, a 
small orange discomycete, was associated frequently with the light 
yellow pycnidial form, Zythia resinae (Ehrenb.) Karst., growing 
on excreted resin. The frequent association and the growth of 
these, fructifications on the same unusual medium suggested that 
they were different stages in the life cycle of the same organism, 
instead of separate species. 

As far as could be determined from available literature on 
Biatorella resinae and Zythia resinae, a connection between the two 
forms as representing the perfect and imperfect stages of the same 
organism had not been established by pure culture, although the 
possibility of a genetic connection between them had been advanced. 
As early as 1871 Fuckel (2) stated that Biatorella resinae, which 
he described as Retinocylus flavus, had a pycnidial stage which he 
called Nectria resinae Fries {Zythia retinae). More recently 
(1922), Ovcrholts (7) suggested a relationship between them be- 
cause they were growing together on “ resin exudate inhabited by 
the larvae of the ‘ pitch midge ’ on Pinus virginiana and Pinus pon- 
derosaJ' A few years later, Jj^rstad (3) also mentioned a geneti- 
cal connection between these fructifications, writing “ . . . I should, 
on the other hand, be inclined to believe that the respective pycnidia 
have belonged to the conidial stage, Zythia resinae, of the ascus 
fungus, Biatorella resinae, living upon resin. . . However, 
neither Overholts nor J^rstad presented data to support his con- 
clusions. 

Nannfeldt (5), however, menfioned no gefietical connection be- 
tween Biatorella resinae or Tromera resinae and Zythia resinae in 
his discussion of this discomycete. Likewise, Clements and Shear 

1 Formerly Agent, Division of Forest Pathology, Bureau of Plant Industry, 
United States Department of Agriculture and stationed at New Haven, Conn. 
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(1) illustrated both Biatorella resinae (Plate 27) and Zythia 
resinae (Plate SO) and treated them as separate fungi. 

With fresh apothecia of Biatorella resinae and pycnidia of 
Zythia resinae available^ an o]3portunity arose to determine by pure 
cultures whether these two fungi were different stages in the life 
cycle of the same organism or two distinct entities. The results 
of these culture experiments, together w4th the geographical dis- 
tribution of the hosts upon which the fungus has been found dur- 
ing this study, are presented in this paper. 

CULTURE experiments WITH BIATORELLA RESINAE AND ZYTHIA 

RESINAE 

To demonstrate by pure cultures that Biatorella resinae and 
Zythia resinae are the ascigerous and pycnidial stages, respectively, 
of the same fungus, single-spore isolations were made at different 
times from the two types of fructifications, which had been col- 
lected from various sources. Single spores were isolated from a 
pycnidium or apothecium which was sufficiently removed from the 
other type of fruiting body to insure obtaining only the spore 
desired. 

During this investigation, 90 single-ascospore isolates of Bia- 
torella resinae were made from apothecia growing on various hosts 
from different localities (Table 1). The ascospores genninated 
usually within 24 hours at room temperature on plates of 3 per 
cent commercial malt agar or synthetic malt agar (4, formula No. 
1579) and produced colonies large enough to isolate by means of 
a 20 X ocular dissecting microscope within 3 or 4 days. These 
isolates were planted on either commercial or synthetic malt agar. 
Upon these substrata, the fungus formed colonies which were ap- 
pressed and white at first, but later changed to a light-yellow color. 
Although some colonies produced a few tufts of white, aerial 
mycelium at their centers, in all cases the cultural characteristics 
were essentially identical. The colonies grown from single asco- 
spores produced within a month, and usually on both types of malt 
media, light-yellow to amber-colored pycnidia. These fruiting 
bodies were identical with those produced by Zythia resinae in 
nature on different conifers and in artificial media. The pycnidia 
formed by the fungus on these artificial media usually excreted 
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large masses of viable conidia, similar to those produced in the 
pycnidia of Zythia resinae under natural conditions. 

TABLE 1 


Number of Single-ascospore and Single-conidial Isolates from 
Different Collections 


F. P.« 
Number 



Single- 

Single- 

Host 

Source 

ascospore 

isolates 

conidial 

isolates 

53900 

Chamaecyparis thyoides 
(L.) B.S.P. 

Walpole, Mass. 

May 14, 1933 

12 

— 

69696 

Larix leptolepis Murr. 

Ipswich, Me. 
February 11, 1935 

_ 

_ 

53903 

Picea rubra (DuRoi) Dictr. 

Perry, Me. 

May 4, 1933 

10 


64081 

Pinus echinata Mill. 

Russelville, Ark. 

1933 

10 

10 

53904 

Pinus flexUis James 

Hamilton, Mass. 
May 22, 1933 

9 

10 

64076 

Pinus rigida Mill. 

Bloomfield, Conn. 
Nov. 27, 1932 

9 


53848 

Pinus strohus L. 

Bar Harbor, Me. 
September 29, 1932 

6 


64064 

Pinus strohus 

Winthrop, Me. 
November 8, 1933 

25 


53902 

Pinus taeda L. 

Shenandoah, W. Va. 
June 12, 1933 

9 

— 


® These collections arc filed in the herbarium of the Division of Forest 
Pathology, United States Department of Agriculture, New Haven, Conn. 


Conidia of Zythia resinae were then used to determine by pure 
culture methods its genetical relationship to the ascomycete, Bia- 
torella resinae. At different times, a total of 30 single-conidial 
isolates were made from various sources (Table 1). The colonies 
produced by these isolates on 3 per cent commercial malt extract 
and on synthetic malt media corresponded closely to those obtained 
from the single-ascospore isolates. These colonies produced fer- 
tile pycnidia identical with those produced by the single-ascospore 
isolates from Biatorella resinae. 

Pycnidia readily formed in cultures started either from single 
ascospores or from single conidia, but apothecia of Biatorella 
resinae were never observed in artificial cultures originating from 
either type of spore. Apothecia, furthermore, were never formed 
in cultures isolated from inner bark of the host where probably 
the elements necessary to apothecial formation are present. De- 
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spite the lack of formation of the apothecial stage of this fungus 
in artificial culture, the similarity of cultural characteristics and the 
production of the same pycnidial stage in the cultures, originating 
either from single ascospores of Biatorella resinae or from single 
conidia of Zythia resinae, prove that these two different fructifica- 
tions represent the ascigerous and pycnidial stages in the life history 
of the same organism and not two distinct species of fungi. 

SOME UNREPORTED HOSTS FOR BIATORELLA RESINAE IN THE 
UNITED STATES 

Although Biatorella resinae was found frequently during this 
investigation to be associated with cankers on a number of differ- 
ent hosts, an examination of Seymour’s (8) Host index of North 
American fungi showed that this fungus had been reported pre- 
viously for the United States upon strobns, Abies sp. and 

Pinus sp. {Zythia stage) only. Besides these hosts, Overholts (7) 
stated that it was present on two- and three-needled pines. As 
representatives of these groups, he cited Pinus ponderosa and P. 
virginiana. In contrast to this limited host range in Nt^rth Amer- 
ica, B, resinae has been listed in Europe (6) on a wide range of 
coniferous species. 

In addition to its occurrence upon the tree species reported by 
Seymour and Overholts in the United States, Biatorella resinae and 
its imperfect stage Zythia resinae have been collected on several 
different species of trees during this study. The hosts upon which 
this fungus has been found and their distribution according to 
States are grouped together in the following list : 

On Abieteae, Larix laricina (DuRoi) Koch. — Conn.; L. lepto- 
lepis — Mass.; Picea glauca (Moensch) Voss — N. Y.; P. rubra — 
Me.; P. pungens Engelm. — Mass.; Pinus echinata — ^Ark., Ohio; 
P. flexilis — Mass. ; P. ponderosa — Pa. ; P. rigida — Conn., Pa. ; P. 
strobus — Me., R. I.; P. sylvestris L. — Me., Mass.; P. taeda — Del., 
W. Va. ; P. virginiana Mill. — Pa. 

On Cupresseae. Chamaecyparis thyoides — Mass. 

INFECTION TESTS WITH BIATORELLA RESINAE ON PINUS STROBUS 

Because the apothecia and pycnidia of Biatorella resinae are 
associated frequently with cankers on different conifers, and since 
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the pycnidia appeared frequently in tissue cultures, a preliminary 
test was made to determine whether B. resinae is parasitic. Ac- 
cordingly, six inoculation tests were made by inserting portions of 
a pure culture of this fungus in wounds on small branches of a 
thrifty eastern white pine {Finns strobus) in a greenhouse at New 
Haven, Conn. On the same tree checks were made simultaneously 
in a similar manner but with sterile agar. 

Under observation for four years, these inoculations never 
showed during this period that Biatorella resinae can parasitize 
eastern white pine on which it is frequently found. Because of 
the limited number of inoculations and since only one strain of the 
fungus was used, it is impossible to conclude at this time whether 
Biatorella resinae is parasitic or saprophytic on this host. 

SUMMARY 

Biatorella resinae, a discomycete, was demonstrated to be the 
ascigerous stage of the pycnidial form, Zythia resinae, by means 
of single-ascospore and single-conidial. cultures. 

The hosts upon which the apothecial and pycnidial stages of 
Biatorella resinae have been collected during this study and their 
geographical distribution are reported herein. 

Inoculation tests with artificial cultures of. Biatorella resinae on 
Pintis strobus failed to show that this fungus was parasitic on the 
conifer. 

Division of Forest Pathology, 

Bureau of Plant Industry, 

In cooperation with 

Osborn Botanical Laboratory, 

Yale University, 

New Haven, Conn. 
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NOTES AND BRIEF ARTICLES 


A LARGE FRUCTIFICATION OF POLYPORUS SULPHUREUS 

The sulphur fungus, Polyporus sulphureus (Bull.) Fries, causes 
a cubical brown rot of hardwoods and commonly forms conspicu- 
ous imbricated fruiting bodies near the base of standing trees or 
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on stumps. In early July, 1940, a fructification of this fungus was 
observed to be forming on an oak root in the yard of Mrs. R. L. 
Montgomery, Durham, N. C. This fructification attained matur- 
ity after nearly three weeks, and was then approximately 40 cm. 
high and 70 cm. across. It was centrally attached and roughly 
hemispherical in outline. The largest pilei were near the base, 
and they became progressively smaller toward the top. The ac- 
companying photograph by Exie Duncan shows these features 
and the comparative size of the fruit-body. 

- In direct sunlight it was noticed that a cloud of spores invested 
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the fruiting body. The spores were shed in such profusion that 
they formed a conspicuous white deposit on the surrounding vege- 
tation and soil, and on the upper surface of the pilei. 

It would be interesting to know how fungi metabolize and store 
sufficient food to make possible the production of such large fructi- 
fications in so short a period of time. — Frederick A. Wolf. 

USE OF DICHLORICIDE IN THE CONTROL OF SCAVENGER MITES IN 
TEST TUBE CULTURES 

Experiments have shown that scavenger mites can be readily 
killed in test tubes containing cultures of fungi without evident 
injury to the fungi. Baskets of contaminated tubes and about 
^/4 ounce dichloricide crystals in a watch glass were placed under 
a stoppered bell jar which was sealed with vaseline to a glass 
table top. It was allowed to remain about an hour to permit evolu- 
tion of gas. By alternately exhausting air and releasing negative 
pressure a few times gas was drawn into the test tubes. On re- 
moving the bell jar and examining the tubes the next morning no 
living mite was observed. About 200 species of fungi in all classes 
were treated with no apparent injury to any. 

In another experiment, a crystal of dichloricide was placed be- 
tween the cotton plugs and walls of several tubes containing 
fungus cultures contaminated by scavenger mites and left in the 
laboratory. No living mite was observed the following morning. 
A week later transfers were made from these tubes and the fungi 
grew in the same manner as transfers of subcultures of the same 
fungi which were not treated with dichloricide. In a further ex- 
periment a transfer of each of several fungi was made to potato 
dextrose agar, and to potato dextrose agar on which a crystal of 
dichloricide was placed at the time of making the transfer. All 
fungi grew apparently normally. — Ivan H. Crowell. 
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GEASTER LIMBATUS: A NEW VARIETY 

Elizabeth Eaton Morse 
(with 8 figures) 

A colony of large earthstars was found growing from abundant 
matted mycelium under a junij)er hedge in Berkeley, California, 
after the heavy autumn rains in 1933. The first collection con- 
sisted of eighteen specimens, in each of which there was a violet- 
pinkish coloration in the fleshy layer next to the spore sac. This 
coloration suggested Geaster rufescens but there were several char- 
acters in this material which did not conform to the descriptions 
of that species. We submitted specimens to Doctor W. C. Coker, 
who returned the determination G. Ihfthahis, also he very kindly 
forwarded a specimen of what he believes is typical G, rufescens 
which grew in Chapel Hill, North Carolina. Basing judgment on 
this specimen our geasters plainly were not G. rufescens. In fact 
the spores resembled, rather, those of G. limbatus, but no record of 
a pinkish coloration in the fleshy layer of that species could be 
found. Since this western material is not G. rufescens, macro- 
scopically or microscopically, and since it resembles G. limbatus 
microscopically, it seems advisable to describe it as a variety of 
the latter. 

Geaster limbatus Fries var. pacificus var. nov. 

Fungus immaturus globoso-depressus ; fungus maturus laciniis patentibus 
usque ad 10 cm. latus; cxoperidio sordi^us vestito; strato camoso crasso, 
fragili, puniceo-tincto. Columella immaihritate percurrens. 

[Mycologia for January-February (33: 1-137) was issued 
February 1, 1941] 

139 



140 


Mvcologia, Vol. 33, 1941 



Figs. 1 - 8 . Geaster limbatus var. pacifieus. 
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Button globose flattened, not at all pointed, entirely submerged : 
outer mycelial layer flaky and pliable, holding firmly a thick mass 
of soil and trash, may separate from the middle fleshy layer. Ex- 
panded, the fleshy layer is smooth, brittle when fresh, not pitted 
or spongy, up to 4 mm. thick, with a pinkish coloration in the 
exposed surface, this coloring fading or quite disappearing in wet 
weather; fleshy layer when dried very thin, about one-half mm. 
thick, reddish brown; inner peridium (spore sac) with definite 
stout stalk, up to 5 mm. thick and 3-4 mm. long, not showing in 
the fresh plant until the segments roll back; spore sac 1.5-3 cm. 
thick, subspherical, pale gray when fresh, later may become dark 
brown depending on the weather and the number of spores held 
on the surface ; definite apophysis usually in evidence ; mouth when 
fresh rather definite, more silky shining than the case and sur- 
rounded by a shallow groove, later becomes elevated, fimbriate and 
indefinite. Center of outer peridium always arched on under side, 
but rays very variable in position — ^much cupped around the spore 
sac, or nearly plane, or well reflexed, according to the amount of 
moisture present while maturing. Columella percurrent in early 
stage, definite, may extend when mature one-third way into the 
glebal chamber. Spores purplish brown, spherical, strongly warted 
when mature, 4-5.5 /a, capillitium up to 7 /ix thick. 

The variety differs from what is regarded as typical G, limbatus 
in its larger size, the much more trashy outer layer which may 
separate from the fleshy layer, the pinkish coloration of the fleshy 
layer, and also the more pronounced stalk and less elongated 
tips of the rays. It differs from G. rufescens in its longer stalk, 
much thinner and not spongy fleshy layer when dry, the more 
firmly adhering outer mycelial layer, and the rougher spores which 
are less deeply colored en masse. The correspondence of spores 
with G, limbatus rather than with G. rufescens, the pronounced* 
columella, and the pinkish coloration in fleshy, layer are three 
outstanding characters of the variety. 

Aside from the type collection. University Calif. Herb. No. 
506573, specimens have been collected since 1933 in the same lim- 
ited area, also under geraniums which border the ad jacentv side- 
walk. A single specimen was collected in soil under a smdil tree 
on University of California Campus near Life Sciences Building 
(Morse, March 8, 1936) ; also, under Chamaecyparis Lawsoniana, 
Hotel Qaremont garden, Berkeley (Morse, Spring, 1938, 1939). 
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The largest specimen we have (10 cm.) grew under an Adenostoma 
fasiculatum on steep west-facing canyon slope, south of Norton- 
ville, Contra Costa Co. (Lee, Jan. 12, 1936). A collection was 
made in duff under Aesculus and Umbellularia, Hotel Rafael, San 
Rafael, Marin Co. (L. Bonar, Nov. 28, 1937) ; Regional Park, 
Wild Cat Canyon (M. Spurrier, 1938) ; another collection, buried 
in leaf mold in oak woods. Rocky Nook Park, Santa Barbara 
(P. M. Rea, March 10, 1939). Recent collections: in black soil 
on thin Umbellularia duff, gregarious, Wild Cat Canyon, Contra 
Costa Co. (Robert Y. Wing, Jan. 4, 1939; Feb. 11, 1940); on 
Acacia duff, south of Boalt Hall, U. C. Campus, Berkeley (V. 
Ranzoni, Nov. 1, 1940). 

I am indebted in this study to F. J. Seaver who kindly sent 
material from the New York Botanical Garden; to W. C. Coker 
and Alma Holland, University of North Carolina; to John Dear- 
ness, Canada; to Carleton Rea, England; to Lee Bonar and Vera 
M. Miller, University of California. 

California Mycological Society, 

University of California, 

Berkeley, Dec. 1, 1940 

EXPLANATION OF FIGURES 

Figs. 1-8. Photographs by W. C. Matthews. Geaster limbatus var. 
pact ficus: 1, early stage, button cracked on -one side, shows a smooth, gray- 
ish spori sac; tips of blunt rays not extended; 2, spore sac emerging from 
exoperidium which is loaded with soil and juniper trash; peristome elevated, 
hbrillose, surrounded by pallid silky zone; 3, expanding rays split half way, 
cupped about the spore sac, showing marked difference in coloration of ex- 
posed surface and flesh beneath; tips of rays at this stage often inrolled; 

4, fleshy layer cracked shows white flesh beneath. Mouth silky flbrillose; 

5, button submerged but close to surface of juniper duff, expanded after 
heavy rains; nine segments may be distinguished, spore sac elevated above 
the trash; mouth determinate (young) showing definite ridge; 6, fresh 
young specimen, rays turned back, fleshy layer thick, brittle; pale pinkish 
coloration in exposed surface; spore sac not yet elevated, pedicel not yet in 
view; 7, fully mature, spore sac elevated, mouth now indeterminate, distinct 
apophysis, pedicel laterally compressed; fleshy layer shrunken to one-half 
mm. ; exoperidium still loaded with trash ; 8, vertical median section, conical 
columella extends one third the way into glebal chamber ; extensive mycelial 
layer still intact, not at all fornicate; in typical G, limbatus the columella 
is obsolete” (Cleland) or small and ** knob-like” (Coker). 

Note: Figs. 1, 2, 3, 6, cm. scale; 4, 5, 7, 8, mm. scale. 



UREDINALES OF NEW GUINEA’— III 

George B. Cummins 2 
(with 7 figures) 

The 54 species of Uredinales reported in this paper were col- 
lected by Mrs. Mary Strong Clemens in Morobe District, New 
Guinea. Of the 54 species one is transferred as a new combina- 
tion and 12 are described as new species. The type specimens are 
deposited in the Arthur Herbarium, Purdue University Agricul- 
tural Experiment Station. 

PucciNiASTRUM BoEHMERiAE (Dietel) Sydow. 

On Boehmeria sp., Sattelberg, Oct. 9, 1935 {339) ; above Kajabit, 
Jan. 4, 1939 {10921) ; Ogao to Samanzing, June 26, 1939 {10280) ; 
Samanzing to Milulunga, July 5, 1939 {10434), 

CoLEOSPORiUM Merrillii P. Hciin. 

On Orchidaceae, Wareo, Jan. 3, 1936 {I486), 

Phakopsora Oplismeni (Arth. & Cumm.) comb. nov. {Uredo 
Oplismeni Arth. & Cumm. Phil. Jour. Sci. 59 : 442. 1936) 
(fig. 2). 

Telia hypophyllous, subepidermal, oval or elongate, 0.1-0.15 
X 0.3-1. 0 mm., golden-brown, darkening with age, compact, waxy 
in appearance, not remaining covered by the epidermis, 3-8 spores 
thick, the upper layers collapsing after germination, not finnly 
united, irregularly arranged ; teliospores ellipsoid, oblong or cuboid, 
9-16 X 14— 23/i.; wall hyaline or yellowish, smooth, 0.5-1 fi thick; 
germinating at once. 

On Oplismenus compositus (L.) Beauv., Kajabit Mission, Aug. 
12, 1939 {10568), 

^ Contribution from the Department of Botany, Purdue University Agri- 
cultural Experiment Station, Lafayette, Indiana. 

The second article of this series was published in Mycologia 33: 64-68. 
1941. 

^ I am indebted to Drs. £. D. Merrill and J. R. Swallen for giving opin- 
ions concerning the identity of some of the hosts. 
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Phakopsora Pachyrhizi Sydow. 

On Mucuna ? sp., Kajabit Mission, Sept. 26, 1939 {10707). 

Cerotelium desmium (Berk. & Br.) Arth. 

On Gossypium sp., Kajabit Mission, Nov. 23, 1939 (10827). 



Fig. 1, free-hand, slightly stained section of a telium of Cerotelium moro'- 
beanum on Derris; 2, free-hand, slightly stained section of the marginal 
l^rtion of a telium of Phakopsora Oplismeni on Oplismenus; 3, teliospores 
of Puccinia Digitariae on Digitaria (X 800). 
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Cerotelium morobeanum sp. nov. (fig. 1). 

Uredia hypophylla, subepidermalia, laxc aggregata, rotundata, minuta, 
75-130 At diam.; periphysibus inferne conjunctis, hyalinis, inconspicuis ; 
urediosporae ellipsoideae vel obovoideae, 16-20 X 20-26 ; membrana flavi- 
dula vel pallide brunnea, 1.5 At cr., minutequc echinulata; poris germ, ob- 
scuris. Telia hypophylla, laxe aggregata, rotundata, 75-100/* diam., com- 
pacta, aureo-brunnea ; teliosporae oblongae, 6-8X10-15/*; membrana 
hyalina, 0.5-1 /* cr. 

On Derris sp., Kajabit Mission, Aug. 16, 1939 {10581, type), 
Sept. 8, 1939 {10674). 

Crossopsora Antidesmae-dioicae (Racib.) Arth. & Cumm. 

On Antidesma ghaesemhella Gaertn., Kajabit Mission, Oct. 21, 
1939 {10794). 

Goplana Dioscoreae (Berk. & Br.) Cumm. 

On Dioscorea sp., Salamaua, May 27, 1936 {3176). 

Achrotelium Ichnocarpi Sydow. 

On Ichnocarpus sp., Finschhafen, Sept. 3, 1935 {50) ; Kajabit 
Mission, Sept. 8, 1939 {10673 bis). 

Skierka Clemensiae sp. nov. (fig. 4). 

Uredia amphigena, aggregata in maculis 0.5-2.0 mm. diam., subcpidermalia, 
poro aperta, 0.1-0.25 mm. diam.; urediosporae ellipsoideae, obovoideae vel 
plus minusve fusoideae, 10-15 (-17) X (20-)23-30(-33) /*; membrana hya- 
lina, 1.5 /* cr., moderate echinulata; poris germ, obscuris. Telia adhuc ignota. 

On Canarium sp., Kajabit Mission, Aug. 31, 1939 {10629). 
Skierka Clemensiae differs from S’, philippinensis Mains in hav- 
ing smaller urediospores with walls of uniform thickness. The 
echinulation is more uniformly distributed with no marked tend- 
ency toward longitudinal arrangement. 

Uromyces leptodermus Sydow. 

On Ischaemum sp., Wareo, Jan. 11, 1936 {1603). On Setaria 
geniculata (Lam.) Beauv., Samanzing, Dec. 6, 1938 {10417 A)] 
Wantoat, Jan. 10, 1940 {10948). On Setaria palmifolia (Willd.) 
Stapf., Wantoat, Jan. 7, 1940 {10939). 

Uromyces Pegleriae Pole Evans. 

On Digitaria.violascens Link, Ogao, June 20, 1939 {10359). 
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Uromyces Apludae Sydow & Butler. 

On Apluda mutica L., Kajabit Mission, Aug. 31, 1939 (10631) ; 
Wantoat, Jan. 10, 1940 (10949). 

Uromyces pyriformis Cooke. 

On Acorus calamus, L., Kajabit Mission, Aug. 22, 1939 (10598). 

Uromyces Commelinae Cooke. 

On Commelinaci. benghalcnsis, Finschhafen, Sept. 9, 1935 (87). 
On undet. Commelinaceae, Sattelberg, Sept. 26, 1935 (226). 

PucciNiA Pogonatheri Petcli. 

On Pogonatherum paniccum (Lam.) Hack., Sattelberg, Oct. 4, 
1935 (318), Oct. 1935 (332h) ; Wantoat, Jan. 13, 1940 (10979). 

PucciNiA rufipes Dictel. 

On Imperata cylindrica (L.) Beauv., Heldsbach, Sept. 9, 1935 
(88) ; Kajabit Mission, Sept. 8, 1939 (10668) ; Sept. 18, 1939 
(s. n.). On Imperata sp., Wantoat, Jan, 12, 1940 (11007a). 

PucciNiA CITRATA Sydow. 

On Cymbopogon citratus (DC.) Stapf., Wareo, Feb. 5, 1936 
(1818) ; Sattelberg, Feb. 28, 1936 (1910) ; Quembung, Mar. 27- 
28, 1936 (s. n.) ; Yoangen, June 18, 1936 (s. n.) ; Malalo Mission 
and Salamaua, May 23-24, 1936 (3160). 

PucciNiA SORGHI Schw. 

On Zea Mays L., Yunzaing, July 20, 1936 (3666). 

PucciNiA Airiae (Lagerh.) Cruchet & Mayor. 

On Deschampsia Klossii Ridl., vicinity of Samanzing, Dec. 30, 
1938 (9441; 10326 J). 

A few small epiphyllous, subepidermal, aparaphysate telia with 
clavate teliospores measuring 17-23 X 36-48 fx were found in this 
material and agree with the description published by Cruchet and 
Mayor. The paraphysate uredia also correspond. 

PucciNiA Poae-sudeticae (Westend.) J0rstad. 

On Anthoxanthum Horsfieldii (Kunth) Mez, Mt. Sarawaket, 
Apr. 14, 1939 (10132), June 8, 1939 (10231). On Poa longi- 
ramea Hitchc., Mt. Sarawaket, Apr. 12, 1937 (6147), Apr. 14, 
1^39 {10133), June IS, 1939 (10238a), Feb. 21, 1939 (9870); 
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vicinity of Samanzing, Dec. 10, 1938 (9439), Dec. 11, 1939 
(10323B), Dec. 1939 {10469H). 

Only uredia are present in these collections. 

PUCCINIA PYGMAEA Erikss. 

On Calamagrostis Brassii Hitchc., Mt. Sarawaket, June 15, 1939 
(10238). 

This rather meager specimen has only uredia but the uredio- 
spores and paraphyses indicate P. pygmaea. 

PuCCINIA RUBIGO-VERA (DC.) Willt. 

On Brachypodium longisetum Hitchc.. Upper Camp A, Mt. 
Sarawaket, Mar. 11, 1939 (10016; 10017), Apr. 6, 1939 (s. n.). 

A few teliospores of the size and shape of those of P. rubigo- 
vera were seen but mature telia are not present. 

PuCCINIA ORiENTAMs (Sydow & Buticr) Arth. & Cumm. 

On Panictim sp., Malalo Mission, Salamaua, May 23, 1936 
(3 161 A). 

PuCCINIA Cynouontis I^croix. 

On Cynodon dactylon (L.) Pers., Sambanga, Nov. 2, 1937 
(7483). 

PuCCINIA LEVIS (Sacc. & Bizz.) Magn. 

On Digitaria pniriens (Fisch.) Buse, Kajabit Mission, Aug. 30, 
1939 (10630). 

PuCCINIA Digitariae Pole Evans (fig. 3). 

On Digitaria pertenuis Buse, Wareo, Feb. 4, 1936 (1835) ; 
Wantoat, Jan. 10, 1940 (10947C). On Digitaria pniriens (Fisch.) 
Buse, Kajabit Mission, Aug. 30, 1938 (10630 A), Kajabit Mission, 
Markham Valley, Sept. 18, 1939 (s. n.). On Digitaria sp., Want- 
oat, Jan. 12, 1940 (10971). 

P. Digitariae is described as having four equatorial pores but in 
these collections the pores, while commonly four, vary from four 
to six. The uredia have paraphyses as described and the telia and 
teliospores, present only in the Markham Valley collection, are 
characteristic. 
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PuCCINIA PAULULA Sydow. 

On Alocasia ? sp., Kajabit Mission, Oct. 20, 1939 (10786). 

The sori of this rust are nearly extrastomatal in development 
but the spores, borne on simple pedicels, are initiated subepi- 
dermally. P. paulula was described from the Philippines on Amor- 
phophallus campanulatus. Through the kindness of Dr. D. H. 
Linder I was enabled to compare the Philippine and New Guinea 
specimens. No substantial difference exists. 

PucciNiA EXHAUSTA Dietel. 

On Clematis sp., Kajabit Mission, Sept. 8, 1939 (10658), Oct. 
20, 1939 (10779B). 

Puccinia eluta sp. nov. (fig. 5). « 

Pycnia epiphylla, subepidermalia, paraphysata, 100-175 M diam. Aecia 
h 3 rpophylla vel petiolicola, in maculis leniter incrassatulis rotundatis vcl 
elongatis usque ad 10 mm. longis aggregata, cupulata, 0.2-0.3 mm. diam., 
flavida ; cellulis peridii ellipsoideis vel oblongis, 25-35 X 35-60 /*, pariete 
interiore verrucoso 3 M cr., exteriore 2 m cr. levi ; aeciosporae ellipsoideae vel 
oblongo-ellipsoideae, 19-28 X 32-53 membrana pallide flavida, 1.5-2 m cr., 
ad apicem 2-10 m cr., moderate et denseque verrucosa. Uredia nulla. Telia 
hypophylla, subepidermalia, rotundata, 0.1-0.2 mm. diam., in greges 1-2 mm. 
diam. disposita, flavida; teliosporae ellipsoideae, utrinque rotundatae, medio 
constrictae, 24-29 X 38-48 ; membrana 1.5 ft- cr., pallide flavida, levi ; pedi- 
cello hyalino, sporam breviorc. 

On Deeringa sp., Sattelberg, Jan. 19, 1935 (1265); Wantoat, 
Jan. 7, 1940' (10930, type). 

In gross appearance the aecia of P. eluta are similar to those of 
P. calosperma Sydow but the aeciospores are larger. The smooth 
pale teliospores are entirely different from the teliospores of P. 
calosperma. 

Puccinia Engleriana P. Henn. 

On Tabernaenwntana sp., Kajabit Mission, Sept. 15, 1939 
(10694). 

Puccinia morobensis sp. nov. (fig. 6). 

Pycnia amphigena, subepidermalia, globoidea, 125-175 M diam. Aecia am- 
phigena, subepidermalia, rotundata, 0.3-0.4 mm. diam., aperidiata, in maculis 
aureis usque 8 mm. diam. aggregata; aeciosporae ellipsoideae, oblongo-ellip- 
soideae vel obovoideae, 23-32 X 32-46 /«; membrana hyalina vel pallide 
flavida 3-6 M cr., moderate aculeata, ad apicem et basim 5-12 /i et plus 
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minusve levi. Uredia hypophylla, sparsa vel laxe aggregata, cinnamomea, 
0. 1-0.3 mm. diam. ; urediosporae late ellipsoideae vel obovoideae, 23-28 X 
29-35 membrana pallide cinnamomea 1.5 m cr., moderate echinulata; poris 
germ. 2, aequatorialibus. Telia uredia conformibus; teliosporae ellipsoideae 
vel oblongo-ellipsoideae, utrinque rotundatae, medio constrictae, 24-29 X 
33-45 m; membrana pallide castanea vel aurea, 1.5 m cr., minuteque echinulata 
vel apparcnter levi ; poro supcriorc apicali, inf eriore medium loculum sito ; 



Fig. 4, three urediospores of Skierka Clemensiae on Canarium; 5, two 
teliospores and one aeciospore of Puccinia eluta on Dceringa; 6, one aecio- 
spore, one urediospore and two teliospores of Puccinia morohensis on Taber- 
naemontana; 7, four aeciospores of Aecidium papuanum on Blumea (X 
650). 

l>edicello hyalino, fragili, brevi. 

On Tabernaemontana sp., Sattelberg to Quembung, Nov. 26, 
1935 {1017a), 

This rust, because of the aculeate aeciospores, differs from both 
P. Engleriana P. Henn. and P, Tabernaemontanae Berk. & Br. 
The teliospores are similar to those described for P. Tabernaemon- 
tanae but the urediospores are significantly smaller. 

Puccinia Thwaitesii Berk. 

On Justicia Gendarussa Burm. f ., Kajabit Mission, Aug. 9, 1939 
(10563), Nov. 12-14, 1939 (10820) \ Wantoat, Jan. 8, 1940 (s.n,). 
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PuCCINIA FALLAX Arth. 

On Psychotria sp., Bandong, mts. above Boana, July 4, 1938 
{8435) ; Kajabit Mission, Aug. 31, 1939 {10632), 

I can detect no differences between the urediospores and telio- 
spores of these collections and American material of the species. 
Previous telial collections have been on Palicouria, with only uredia 
known on Psychotria, P, Palicouriae Mains is a similar rust but 
has more strongly echinulate urediospores. 

Endophyllum emasculatum Arth. & Cumm. 

On Breynia sp., Sattelberg, Nov. 2, 1935 {s, «.) ; Quembung 
Mission, Mar. 23, 1936 {2150) ; Samanzing, July 5, 1939 {s, n,) ; 
Wantoat, Jan. IS, 1940 {10990his), 

This is a rust of uncertain relationship. The compac! nature of 
the sori indicates a strong lateral adherence of the spores. Free- 
hand sectioning may separate the sorus from the host but the spore 
mass remains intact even in thin sections. The species is undoubt- 
edly microcyclic, although germination has not been observed, and 
perhaps is near the relatively obscure genus Dietelia, 

Uredo Arthraxonis-ciliaris P. Henn. 

On Arthraxon hispidus (Thunb.) Merr., Heldsbach, Oct. 1935 
{s. n,) ; Sattelberg, Feb. 28, 1936 {s, n,) ; Ogao, June 20, 1938 

(j. «.)• 

Uredo Polliniae-imberbis S. Ito. 

On Eulalia ciliata (Trin.) Kuntze, Boana, May 2, 1938 {8150), 
This collection is meager and can be referred only tentatively 
to U. Polliniae-imberbis, The species may belong in Angiopsora 
or Phakopsora, 

Uredia hypophyllous, golden, with peripheral incurved para- 
physes united below, 9-15 X 35-50 f*, the wall 1.5-4 thick on the 
outer side and at the apex, thin on the inner side; urediospores 
obovoid or broadly ellipsoid, 18-20 X 23-28 fx, the wall hyaline or 
yellowish; finely and closely echii\ulate, the pores obscure. 

Uredo ogaoensis sp. nov. 

Urediis hypophylHs, rotundatis vel ovatis, 0.1-0.3 mm. longis, brunneis, 
maculis purpureo-brunneis occupantibus ; paraphysibus copiosis, capitatis, 
l'’3-19 X 35-50 M ; membrana flavida, 1.5-2 m cr., ad apicem 3-8 ix ; uredio- 
sporae elHpsoideac vel ovoideae, 15-^ X 19-24 (-26 ) /a; membrana obscure 
, cinnamomea, 1-1.5 m cr., minuteque echinulata; poris germ. 4, aequatorialibus. 
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On Microstegium nudum (Trin.) Camus, Ogao to Sanianzing, 
June 26, 1939 (10279, type) ; Samanzing, June 28, 1939 (10380). 

The sori of U. ogaoensis are similar to the uredia of Puccinia 
aestivalis Dietel, judging from the description, but the uredio- 
spores of U. ogaoensis are smaller and darker colored. 

Uredo themedicola sp. nov. 

Urediis hypophyllis, oblongis, 0.2-0.6 mm. longis, sparsis vel seriatim dis- 
positis, pallide cinnamomeis ; urediosporae globoidcae, 19-23 X 21-26 M ; mem- 
brana aureo- vel cinnamomeo-brunnea, 1.5-2 m cr., minuteque echinulata; 
poris germ. 6-8, sparsis. 

On Themeda triandra Forsk., Markham Valley, Kajabit Mis- 
sion, Aug. 31, 1939 (10633B). 

This rust differs from Uredo Themedae Dietel, and Puccinia 
hurmanica Sydow & Butler, in having echinulate urediospores. 

Uredo geniculata Cumm. 

On Sorghum nitidum (Vahl) Pers. (Andropogon serratus 
Thunb.), Kajabit Mission, Sept. 8, 1939 (10665). 

Uredo paspalina Sydow. 

On Paspalum cartilagineum Presl, Wareo, Dec. 31, 1935 (1413 ) ; 
Sattelberg, Mar. 10, 1936 (2004) ; Lae vicinity, July 15, 1939 
(s. «.). On Paspalum longifolium Roxb., Kajabit Mission, Sept. 
27, 1939 (10706), Oct. 18, 1939 (10787). 

Uredo Palmifoliae sp. nov. 

Urediis amphigenis vel praecique hypophyllis, minutis, in maculis brunneis 
elongatis sparsis dispositis; paraphysibus periphericis copiosis, incurvatis, 
cylindraceis-; membrana hyalina vel pallide flavida, pariete interiore 1.5-2 
cr., exteriore 3-6 cr. ; urediosporae obovoideae, ellipsoideae vel late ellip- 
soideae, 17-20 X 21-27 (-29) /i; membrana flavida 1-1.5 ai cr., minuteque 
echinulata ; poris germ, obscuris. 

On Setaria palmifolia (Willd.) Stapf., Sattelberg, Mar. 13, 
1936 (2958, type), May 7, 1936 (3069). 

Mrs. Clemens describes this rust as “ golden ” but in the dried 
condition it is brownish. The uredia have the characteristics of 
those of Angiopsora or Phakopsora. 

Uredo Musae sp. nov. 

Urediis h 3 rpophyllis, subepidermalibus, rotundatis, minutis, 65-^120 m diam., 
poro apertis, brunneis, laxe aggregatis vel plus minusve strllf ormibus ; 
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urediosporae fere sessiles, late ellipsoideae, ellipsoideae vel obovoideae, 
(14-) 17-21 X 24-30 (-34) ft; membrana hyalina vel pallide brunneola, 1.5/* 
cr., moderate echinulata; poris germ, obscuris. 

On Musa, sp., Boana, May 6, 1936 (8182) ; Kajabit Mission, 
Sept. 8, 1939 (10664), Oct. 20, 1939 (10779, type). 

The urediospores of this species have thinner and more strongly 
echinulate walls than described for those of Uromyces Musae P. 
Henn. 

Uredo Dioscorea-sativae Sydow. 

On Dioscorea sp., Kajabit Mission, Dec. 8, 1939 (10863 L ) ; 
Wantoat, Jan. 7, 1940 (10933). 

Uredo hiulca sp. nov. 

Uredia hypophylla, subepidermalia, irregulariter rotundata vel elongata, 
0.2-0.8 mm. longa, bullata, flavida, in maculis flavidis 1-3 mm. diam. aggre- 
gata vel sparsa; urediosporae ellipsoideae, obovoideae vel oblongae, 16-23 X 
25-36/*; membrana 1.5-2/* cr., pallide flavida vel hyalina, minuteque echinu- 
lata ; poris germ, obscuris sed 6-8 plus minusve aequatorialibus. 

On Dioscorea sp., Finschhafen, Sept. 3, 1935 (51) \ Kajabit 
Mission, Nov. 27, 1939 (10930, type), Jan. 4, 1940 (10917 A). 

The spores of this species are of about the same size as those of 
Uredo Dioscoreae-sativae Sydow, but the sori are larger and have 
no peridiiun. Other species described on Dioscorea have smaller 
spores with the exception of Uredo ’Dioscoreae^filiformis Racib., 
which has larger, thicker-walled and more strongly echinulate 
spores. 

Uredo Erythrinae P. Henn. 

On Erythrina sp., Lae, July 21, 1939 (10461) ; Kajabit Mission, 
Sept. 16, 1939 (s. «.). 

Uredo wantoatensis sp. nov. 

Uredia h}rpophylla, subepidermalia, rotundata, 0.3-0.8 mm. diam., pulveru- 
lenta, cinnamomea, in maculis brunneis usque ad 3 mm. diam. aggregata; 
urediosporae late ellipsoideae, 15-18 X 18-23 /* ; membrana aureo- vel cinna- 
momeo-brunnea, 1.5/* cr., moderate echinulata; poris germ. 2, aequatorialibus. 

On Impatiens sp., Wantoat, Jan. 9, 1940 (10944 A). 

Uredo wantoatensis perhaps will be found to have teliospores 
similar to those of Puccinia argentata (Schultz) Wint. and P. 
Komarovi Tranz. but should still be readily distinguishable since 
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the urediospores of P. argentata have several scattered pores while 
those of P. Komarovi have but a single pore. 

Uredo Ophiorrhizae Fetch. 

On Ophiorrhiza sp., Ogeramnang to Bulung R., Jan. 4, 1937 
{4858) ; Samanzing to Milulunga, July 5, 1939 {s, w.) ; Kajabit 
Mission, Oct. 20, 1939 {1077 8F). 

Aecidium Breyniae Sydow. 

On Breynia sp., Salamaua, Aug. 26, 1935 {17); Heldsbach, 
Sept. 15, 1935 {122) ; Kajabit Mission, Aug. 12, 1939 {10571). 

Aecidium Breyniae is characteristic because of its hypophyllous, 
subcuticular, conical, minute pycnia, which measure only 20-35 
in diameter. 

Aecidium morobeanum sp. nov. 

Pycnia epiphylla, subepidermalia, paraphysata, 100-130 m diam. Aecia 
hypophylla, cupulata, 0.2-0.3 mm. diam., in maculis flavidis vel brunneis 2-12 
mm. diam. disposita; cellulis peridii globoidcis, cllipsoideis vel cuboideis, 
21-30/^ diam., pariete interiore verrucoso 3/a cr., exteriore minuteque striato 
3/* cr.; aeciosporae globoideae vel ellipsoidcae, 22-29 X 28-33 (-36) /a; mem- 
brana hyalina, 1.5-2 /a cr., moderate verrucosa. 

On Cordia dichotoma Forst. f., Kajabit Mission, July 25, 1939 
{10493, type), Sept. 21, 1939 {s. w.), Nov. 23, 1939 {s. «.), Dec. 
1939 {s. n.). 

The aeciospores of this rust are larger than those of A. brasi- 
liensis Dietel, and A. Lindavianum Sydow, and lack the apical 
thickening characteristic of the spores of A. Cordiae P. Henn. No 
other spore form could be found and, since the material varied 
from fresh to old, the species is probably heteroecious. 

Aecidium micranthum Sydow. 

On Psychotria sp., Samanzing, Dec. 22, 1938 {9443; 9444). 

Aecidium flavidum Berk. & Br. 

On Pavetta indica L. var., Sattelberg to Quembung Mission, 
Nov. 26, 1935 {1018), Dec. 9, 1935 {1174b); Kajabit Mission, 
Aug. 18, 1939 {10589), Oct. 16, 1939 {s. n.). 

Aecidium Vernoniae-cinereae Fetch. 

On Vernonia cinerea Less., Boana, July 14, 1938 {8475) ; Ka- 
jabit Mission, Dec. 8, 1939 {10860). 
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Aecidium Blumeae P. Henn. 

On Blumea sp., above Dantap, Jan. 4, 1940 (10920), 

Aecidium papuanum sp. nov. (fig. 7). 

Pycniis epiphyllis, subepidermalibus, globoideis, 100-175 m diatn. Aeciis 
hypophyllis, cupulatis, recurvatis, flavidis, 0.2-^.3 mm. diam., per totam folii 
superficiem plus minusve aequaliter sparsis; cellulis peridii rhomboideis, 
17-23 X 27-35 m, pariete interiore verrucoso 3-5 ai cr., exteriore 3 cr. levi ; 
aeciosporae globoideae, oblongae vel ellipsoideae, 15-23 X 19-26 At ; mem- 
brana pallide flavidula vel hyalina, Im cr., ad apicem 2-5 m cr., ubique sed 
praecique ad apicem moderate verrucosa. 

On Blumea hieracifolia DC., Kajabit Mission, Dec. 19, 1939 
(10890), 

The mycelium of A, papuanum is at least locally systemic and 
the aflFected leaves are smaller and narrower than normal. It is 
the only systemic Aecidium known to parasitize Blumea, 

The Arthur Herbarium, 

Purdue University Agricultural Experiment Station 



A NEW SMUT FROM LOUISIANA 


L. Wayne Lenz 
(with 2 figures) 

An interCvSting smut, apparently belonging to the genus Tilletia, 
has been collected a number of times during the past two years in 
Louisiana on two species of Euphorbia, The first collections were 
made by Mr. Alvaro Goenaga near Brusly, La., on Euphorbia 
Preslii Guss. Other collections, also made by Mr. Goenaga, in- 
cluded ones made in September, 1939, at Montegut, on 
Euphorbia hcterophylla L. {Poinsettia heterophylla (L.) Small, 
according to Small’s Manual of the Flora of the Southeastern 
States), and at Baton Rouge on Euphorbia Preslii Guss. 

The sori of the smut occur in rather conspicuous spindle-shaped 
swellings (fig. 1, 2a) on the stems and peduncles. As these swell- 
ings split, the somewhat powdery black masses of spores arc ex- 
posed. The spores (fig. 2b-e) germinate rather readily in a 1 
to 100,000 benzaldehyde solution, each promycelium bearing 3-5 
sporidia at the tip. 

A search was made of all available literature but no record could 
be found of a smut having ever been reported as occurring on 
Euphorbia or any member of the Euphorbiaceae. As the smut 
collected -in Louisiana is apparently new, it is here described as a 
new species, as follows: 

Tilletia Euphorbiae sp. nov. 

Sori forming conspicuous, usually spindle-shaped swellings on 
stems and peduncles, splitting longitudinally at maturity and ex- 
posing the black spore mass; spores rather firmly compacted in 
indefinite masses in the cortex, dark brown, subspherical to broadly 
oblong, irregular due to pressure, 11-17 X 14-18 /a (average 14 
X 16 /a), smooth, single or in small groups, but not forming definite 
balls. Germination by means of a short non-septate promycelium 
bearing at the tip 3-5 sporidia. Sporidia remaining attached and 
fusing or germinating directly by means of a germ tube. 
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Soris in stirpibus pedunculisque tumores manifestos et plerumque fusi- 
formes efficientibus, maturis in longitudinem findentibus eoque massam 
sporarum nigram exhibentibus ; sporis iirmius compactis in massas informes 
in cortice sitas; atribrunneis, subglobosis vel late oblongis, propter pres- 
sionem irregularibus, 11-17 X 14-18 (mcdiis inter maxima minimaque 
14-16/*), glabris, singulis vel glomeratis, veros autem globos non facicntibus. 



Fig. 1. Tilletia Euphorbiae, 


Germinatio efficitur per breve promycelium non-septatum quod in cacumine 
3-5 sporidia parit. 

On Euphorbiaceae : Euphorbia heterophylla L. Type collected 
near Montegut, La., September, 1939, by Alvaro Goenaga, also 
•collected on E. Preslii Guss.’ near Baton Rouge, La., September, 
1939. 

Herbarium material: The type specimens are deposited in the 
Mycological Collections of the Bureau of Plant Industry, United 
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Fig. 2. Tilletia Eiiphorbiac, 


States Department of Agriculture at Washington, D. C. Dupli- 
cate material is deposited in the herbariun> of Louisiana State 
University, University, La., and the Zundel Herbarium. 

Department of Botany and Plant Pathology, 

Louisiana State University, 

University, La. 





A CONTRIBUTION TO THE LIFE HISTORY 
AND GEOGRAPHIC DISTRIBUTION 
OF THE GENUS ALLOMYCES 

Fred T. Wolf 
(with 2 figures) 

INTRODUCTION 

Almost thirty years ago Butler (1911) discovered in India a 
peculiar aquatic fungus to which he gave the name Allomyces 
arbusctda. This organism is a member of the phycomycetous 
order Blastocladiales, and possesses two distinct types of sporangia ; 
thin walled zoosporangia, liberating posteriorly uniciliate zo6s|)ores, 
and thick walled or resistant sporangia, which, after a period of 
dormancy, release zoospores similar in all respects to those from 
the zoosporangia. 

It remained for Knie]i (1929) to describe from Java a second 
species, A. javanicus, which, while having zoosporangia and re- 
sistant sporangia as in arbuscula, also produced paired game- 
tangia liberating male and female gametes structurally similar 
to the zoospdres except in size. In the next year, Kniep (1930) 
discovered that the ganietangia were not produced on the same 
mycelium as were the two kinds of sporangia; in fact, the life 
cycle of A. javanicus was shown to be characterized by an alterna- 
tion of generations. The male and female ganietangia produced 
on the sexual mycelium were observed to liberate gametes which 
fuse to form a motile biciliate zygote, which in turn develops into 
an asexual mycelium. On the asexual mycelium are borne the 
thin walled zoosporangia, whose zoospores form new asexual 
plants, and thick walled or resistant sporangia, germinating to 
produce zo6six)res which develop into sexual plants. A subse- 
quent reexamination of A. arbuscula by Hatch (1933, 1935) dis- 
closed a life cycle identical with that of A, javanicus. The dis- 
tinction between the two species rests, however, on the arrangement 
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of the gametangia: in A. javanicus the male gametangium is ter- 
minal or epigynoiis with respect to the female, whereas in A. 
arbuscula this situation is reversed, the male gametangium being 
hypogynous. 

A third species, A. moniliformis, was described by Coker and 
Braxton (1926) from North Carolina, partially on the basis of 
the fact that the resistant sporangia are characteristically elongate, 
thus differing markedly from the bluntly rounded resistant spo- 
rangia of A. arbuscula and A. javanicus. The life cycle of A. 
moniliformis has recently been shown (Emerson, 1938) to be quite 
different from that of A, javanicus and A, arbuscula. In this spe- 
cies, zoospores from the resistant sporangia have been found to 
be biciliate rather than uniciliate; after a very brief period of 
motility they encyst, lose their cilia, and each cyst germinates to 
give rise to a group of four secondary zo6si)ores, each of which 
is uniciliate and eventually develops into a plant like the immediate 
parent ; i,e, bearing the two kinds of sporangia. There is thus no 
obvious alternation of generations, as in /I. arbuscula and A, 
javanicus, A fourth species, entirely similar in its life cycle to 
A, moniliformis but with resistant s])orangia which are not elon- 
gate, has been studied by Emerson (1938) and is soon to be de- 
scribed by him under the name A, cystogenus (see Emerson and 
Fox, 1940). On the basis of these fundamental differences in the 
life cycles of members of the genus, Emerson (1939) has erected 
the subgenera Euallomyces (to include the two long cycled forms) 
and Cystogenes (to include the two cyst- forming species not having 
alternation of generations). 

Still a third life cycle has been shown to exist within the genus; 
in A, anomalus Emerson (1937, unpublished) the mycelia bear 
the characteristic zodsporangia and resistant sporangia resembling 
those of Euallomyces, yet zoospores from the resistant sporangia 
develop directly into asexual plants like the parent; i,e,, there is 
no indication of any sexuality whatsoever. The subgenus Brachy- 
allomyces (Emerson, 1939) has been created for this short cycled 
form. 

The present paper has as its aim the presentation of data con- 
cerning some 43 new isolates of Allomyces, collected by the writer 
and others during the past several years, and including all of the 
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described species. Except when otherwise stated, the isolation 
and identification of the various forms were carried out by the 
author. This account involves considerable extensions in the 
known geographic distribution of the genus, and it is to be hoped 



Fig. 1. Geographic distribution of the 36 isolates of Allomyces obtained 
from the western hemisphere. 
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that the information concerning the life cycles of the various 
isolates will serve to place the taxonomy of the genus, as worked 
out by Kniep, Hatch, Emerson and others, on a firmer basis. 

MATERIALS AND METHODS 

Previous workers have shown that the various sj^ecics of Alio- 
myces are to be found under exceedingly diverse environmental 
conditions both in fresh water and in the soil, and that the resistant 
sporangia of the fungus are caj)able of persisting in a dormant but 
viable condition in the soil for periods of several months or longer. 
The use of soil samples as a means of obtaining isolates for study 
has proved to be very satisfactory in the previous ex])erience of 
the author and others, and hence was used throughout the i^rcsent 
work. Inasmuch as it has been impossible for the author to visit 
personally all of the localities from which collections were made, 
this report is based almost entirely on collections made by others. 
The soil samples were collected in a moist condition and allowed 
to become air dry before shipment. Wrai)ping of the samples 
individually in heavy paiier precluded the possibility of contamina- 
tion of one sample with inoculum from another. 

Isolation of the fungi was accomplished by placing the soil in 
a sterile Petri dish with sterile distilled water and using boiled 
hemp seed as a nutrient substratum. Successive transfers served 
to free the culture of the bulk of the miscellaneous protozoa, bac- 
teria, and fungi occurring in the soil sample. All observations 
were based on water cultures of the fungi growing on hemp seed 
under ordinary laboratory conditions. For purposes of con- 
venience in discussion, each culture was designated by the name 
of the locality from which it had been collected, together with a 
number. 

One of the chief taxonomic problems of this particular genus 
is concerned with the possibility of distinguishing between the 
various species on the basis of asexual characters alone. Although 
any such evidence must be regarded as presumptive, and confirmed 
by a careful study of the entire life cycle, nevertheless, the possi- 
bility of attempting the correlation of such an obvious character 
as the size of the resistant sporangia with a particular life cycle 
or sexual stage Is an intriguing one, well deserving of study. Con- 
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sequently, a series of measurements was made upon the resistant 
sporangia of each Allomyces isolate, and, in order that the results 
might be comparable, the procedure was carefully standardized. 
Following a considerable amount of experimentation, it was finally 
decided to make all measurements on actively growing cultures 
5-8 days in age, as experience showed that the vast majority of 
the resistant sporangia had reached maximal size in this period, 
whereas older cultures, in which the nutrient supply was practically 



Fig. 2. Graphic representation of the measurements of the resistant 
sporangia of the various isolates of Allomyces, 


exhausted, tended to contain a disproportionate quantity of small 
resistant sporangia. Measurements were made with an ordinary 
eyepiece micrometer previously calibrated against a standard, and, 
with the exception of the data concerning the six Mexican isolates 
reported previously (Wolf, 1939) and included here for purposes 
of comparison, the same micrometer, calibration chart, microscope, 
and observer were used throughout. 100 measurements of the 
length and 100 measurements of the width of the resistant spo- 
rangia of each isolate were made at ‘random. In the case of seven 
isolates whose large resistant sporangia proved to be more variable 
in size, the number of measurements was increased to 150. 

The results (Table I) are expressed in terms of the mode, rather 
than the mean, since the frequency distribution curves for resistant 
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sporangial size are unsynimetrical in character. In expressing 
the range of variation, 75 per cent of the measurements are in- 
cluded within the arbitrarily established limits, 12.5 per cent of 
the largest and a similar number of the smallest resistant sporangia 
being excluded by this procedure. 

In conjunction with the measurements carried out on the re- 
sistant sporangia of each isolate, the resistant sporangia were 
germinated in order to work out the complete life cycle. The 
technique used is a very simple one involving the removal of ac- 
tively growing asexual mycelia on hemp seed from the water cul- 
ture, placing them on filter paper, and allowing them to dry out 
for varying lengths of time (2 weeks to several months). This 
operation will kill the mycelium and zoospores from thin walled 
sporangia, but does not harm the thick walled resistant sporangia. 
Inasmuch as the resistant sporangia of most isolates will germinate 
readily when hemp seed and water are again added, this offers an 
easy and convenient method of obtaining sexual plants for study, 
and also a means of storing cultures for future use. Inasmuch 
as the experience of Emerson (1939) with A, anomalus, and that 
of Sorgel (1937) with certain strains of A, arbuscula indicates 
that resistant sporangia may germinate to produce asexual plants 
rather than sexual ones, the formation of asexual plants following 
one such germination experiment does not mean that the same 
isolate may not again produce sexual plants on another occasion. 
Consequently, the germination attempts were carried out repeatedly 
when the sexual stage was not produced, and in many instances, 
after the consistent production of asexual plants on successive 
germinations, the sexual stage finally appeared, permitting a spe- 
cies identification to be made. 

LIST OF ISOLATES 

Inasmuch as so very little is known about the ecological condi- 
tions under which Allomyces lives in nature, it has been thought 
wise to include here rather detailed notes concerning the localities 
from which collections were made, at least in all cases in which this 
information was available. The approximate location of the 
sources of the 36 western hemisphere isolates may be seen from 
the accompanying map (fig. 1). For purposes of convenience in 
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TABLE I 

Comparative Measurements of the Resistant Sporangia 
OF THE Isolates of Allomyces 



Width 


75% or more between 


(mode in ft) 


Width (ji) 

Length (jt) 

Allomyces arbuscula 





Mexico 26 

34 

45 

28-37 

38-48 

Mexico 29 

34 

43 

28-38 

38-48 

Mexico 37 

34 

45 

28-38 

40-50 

Costa Rica 1 

35 

47 

31-38 

40-48 

Costa Rica 2 

31 

44 

29-36 

39-48 

Costa Rica 4 

35 

45 

31-38 

40-50 

Costa Rica 7 

37 

52 

33-40 

46-54 

Dominican Rep. 3 

31 

41 

28-34 

36-46 

Haiti 5 

35 

46 

31-37 

43-50 

Haiti 11 

31 

39 

28-34 

36-44 

Haiti 14 

35 

47 

30-38 

42-51 

Brazih 1 

32 

45 

29-37 

41-51 

Brazil 2 A 

32 

39 

27-35 

34-44 

Brazil 5 

35 

43 

31-39 

39-46 

Brazil 2B 

33 

43 

28-36 

38-48 

Brazil 6 

33 

45 

30-37 

39-48 

Brazil 9 

35 

45 

31-38 

42-49 

Brazil 11 

31 

42 

27-34 

38-46 

Argentina 1 

31 

• 43 

28-36 

38-48 

Argentina 2 

35 

47 

31-38 

43-50 

Argentina 3 

32 

45 

30-36 

40-49 

Argentina 5 

31 

43 

27-35 

38-48 

Argentina 6 

31 

41 

26-34 

36-44 

China 3 

34 

45 

29-37 

41-49 

China 4 

35 

44 

31-38 

39-49 

China 5 

35 

41 

30-39 

37-46 

China 6 

35 

43 ■ 

31-37 

39-47 

China 10 

31 

43 

28-37 

38-46 

South Africa 1 

33 

45 

30-37 

40-49 

South Africa 5 

32 

45 

30-38 

40-48 

Tennessee 1 

35 , 

48 

33-39 

44-52 

Allomyces javanicus 

Mexico 17 

43 

57 

34-18 

‘46-61 

Texas 1 

43 

61 

37-48 

55-70 

Utah-Arizona 1 

49 

61 

42-54 

54-70 

California 1 

43 

65 

38-46 

56-70 

Allomyces moniliformis 





Mexico 46 

35 

63 

31-38 

54-70 

Allomyces cystogenus 





Arizona 1 

37 

53 

32-41 

46-55 

Allomyces anomalus 





Mexico 16 

45 

57 

33-48 

45-61 

Haiti 7 

44 

57 

38-48 

52-67 

Haiti 8 

44 

57 

39-49 

52-63 

Brazil 7 

33 

43 

29-36 

38-46 
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drawing comparisons, the data concerning the measurements of 
resistant sporangia have been assembled in tabular form (Table I). 

Allomyces arbuscula Butler (1911) em. Hatch (1933, 1935). 

This species has proved to be by far the most common and wide- 
spread member of the genus. On germination of zoospores from 
the resistant sporangia, there are produced, at least occasionally, 
sexual plants bearing paired gametangia. As described by Hatch 
(1933, 1935), the smaller male gametangium, which is orange pig- 
mented, is hypogynous, while the grayish female gametangium is 
terminal with respect to the male. Recent work by Emerson and 
Fox (1940) has demonstrated that the coloration of the male 
gametangium is due to the presence of gamma carotene. There 
follows an enumeration of the isolates characterized by the pos- 
session of such gametangia : 

Mexico 26. Isolated from moist soil collected on August 16, 
1937 in the Borda Gardens, Cuernavaca, Morelos, by the author. 
This isolate was subjected to repeated germination attempts at 
intervals of several weeks from September, 1937, to June, 1938, 
resulting in the consistent production of asexual plants. It was 
therefore described (Wolf, 1939) as A, anomala. Subsequent 
work by Emerson, however, has demonstrated the existence of 
a gametophyte of the A, arbuscula type. 

Mexico 29. Isolated, as the preceding, from moist soil col- 
lected in the Borda Gardens, Cuernavaca, Morelos, on August 16, 
1937, by the author. 

Mexico 37. Isolated from mud collected in a roadside ditch 
near Tepexpan, 6 km. east of Venta de Carpio, on August 18, 
1937, by the author. 

Costa Rica 1. Collected by Prof. Rafael L. Rodriguez from 
the bottom of a shallow pond or puddle covered over with algae 
and drying up due to lack of rain, near San Jose, C. R., on No- 
vember 18, 1939. 

Costa Rica 2. Collected by Prof. Rafael L. Rodriguez from 
the banks of the Rio Maria Aguila, near San Jose, C. R., on No- 
vember 18, 1939. 

Costa Rica 4. Collected by Prof. Rafael L. Rodriguez from a 
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ditch shaded by trees, near San Dimas, south of San Jose, C. R., 
on January 20, 1940. 

Costa Rica 7. Collected by Prof. Rafael L. Rodriguez from 
Cucubres Creek, south of Desamparados, C. R., on January 20, 
1940. 

Dominican Republic 3. Collected by Edwin Anderson from 
a sink hole in coral rock, surrounded by Osmunda cinnamomea, 
near San Pedro de Macoris, D. R., on October 19, 1939. 

Haiti S. Collected by Arnauld Haspil, from the Cavaillon 
River, in southern Haiti, on December 1, 1939. 

Haiti 11. Collected by Arnauld Haspil, from the Guinte 
River, in northern Haiti, on December 15, 1939. 

Haiti 14. Collected by Arnauld Haspil, from the Momanee 
River in western Haiti, on December 2, 1939. 

Brazil 1. Collected on a river bank, near Santa Cruz, Rio 
Grade do Sul, Brazil, on November 9, 1938, by J. M. Harris. 

Brazil 2A. Collected in a ditch in a field near StiendorflF's 
farm, Candelaria, Rio Grande do Sul, Brazil, on November 9, 
1938, by J. M. Harris. 

Brazil 5. From the banks of the Rio Pardo, Candelaria, Rio 
Grande do Sul, Brazil, on November 9, 1938, by J. M. Harris. 

Brazil 2B. Collected by W. Hofmann, in the arroio Linha 
Nova, near Santa Cruz, Rio Grande do Sul,’ Brazil, on February 
13, 1939. 

Brazil 6. Collected by W. Hofmann, in the arroio Linha 
Antao, near Santa Cruz, Rio Grande do Sul, Brazil, on February 
13, 1939. 

Brazil 9. Collected by W. Hofmann, in the Rio Castelhano, 
near Santa Cruz, Rio Grande do Sul, Brazil, on February 13, 1939. 

Brazil 11. Collected by W. Hofmann, in the arroio Santa 
Cruz, near Santa Cruz, Rio Grande do Sul, Brazil, on February 
13, 1939. 

Argentina 1. Collected by E. H. Gartner, from a ditch on 
the outskirts of Leandro N. Alem,' Misiones, Argentina, on Feb- 
ruary 6, 1939. 

Argentina 2. Collected by E. H. Gartner, from a ditch on the 
outskirts of Leandro N. Alem, Misiones, Argentina, on February 
6/1939. 
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Argentina 3. Collected by E. H. Gartner, from the river 
Arreame, Leandro N. Alem, Misiones, Argentina, on February 
10, 1939. 

Argentina 5. Collected by E. H. Gartner, from the river 
Martires, Bonpland, Misiones, Argentina, on February 10, 1939. 

Argentina 6. Collected by E. H. Gartner, from the river 
Tacuaruzu, Leandro N. Alem, Misiones, Argentina, on February 
10, 1939. 

China 3, 4, 5, 6, 10. Collected by Lee Ling from a rice field 
and the moist bank of a river near Chengtu, China, on February 
9, 1939. 

South Africa 1. Collected by Miss E. S. Moore from the 
bank of the Kat River, about a foot above the normal water level 
but covered during flood periods, near Balfour, Cape Province, 
South Africa, in March, 1939. 

South Africa 5. Collected by Miss E. S. Moore from a road- 
side pool overgrown with bullrushes, on the Katberg road, near 
Balfour, Cape Province, South Africa, on January 22, 1940. 

Tennessee 1. Collected by Miss Dorothy Hutchison in Hib- 
bett’s Creek, between Edwin Warner and Percy Warner Parks, 
near Nashville, Tennessee, on January 3, 1940. 

Allomyces javanicus Kniep (1929). 

This species, like A, arbuscula, is characterized by an alterna- 
tion of generations. Paired gametangia are borne on the sexual 
mycelium, but their arrangement is just the reverse of that char- 
acteristic of A. arbuscula. In A, javanicus, the brightly pigmented 
male gametangium is epigynous with respect to the grayish female 
gametangium (Kniep, 1929, 1930). 

Mexico 17. Collected by the author from soil in the Rio Pilon, 
at its intersection with the Pan American Highway, 833 km. north 
of Mexico City, on August 13, 1937. This isolate was previously 
described (Wolf, 1939) as Allomyces sp. indet., since the resistant 
sporangia proved difficult to germinate, and the life cycle was not 
worked out at the time of the previous report. The author made 
at that time (op. cit., p. 383) the following statement : “ If a sexual 
stage is ultimately found, it will probably be of the A. arbuscula 
type, as no species with epigynous male gametangia has as yet been 
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found in the western hemisphere.” Emerson, in June, 1939, 
succeeded in obtaining the sexual stage of this isolate, and has 
found that its male gametangia are indeed epigynous. 

Texas 1. Isolated and identified by Dr. F. K. Sparrow, Jr., 
from soil collected by Prof. G. R. LaRue, in a bog near Grapeland, 
Texas, in the spring of 1939. 

Utah-Arizona 1. Collected and isolated by Dr. J. V. Harvey 
from dry sand in a wash in the Monument Valley near the 
boundary line between Utah and Arizona, on August 5, 1937. 

California 1. Collected and isolated by Dr. J. V. Harvey, in 
sand from a dry wash. Snow Creek, near Palm Springs, Cali- 
fornia, on February 25, 1940. 

As stated above, these collections of A, javanicus are the first 
finds of this species in the western hemisphere. Although Utah- 
Arizona 1 represents the earliest new world collection now known 
to be javanicus, it would appear that Mexico 17 was the first 
isolate to be identified as such. 

The sexual plants of the four isolates differ somewhat in the 
character of their female gametangia. Whereas in Mexico 17 
and Utah-Arizona 1 the female gametangia are spherical or ap- 
proximately so, those of Texas 1 and California 1 are very strik- 
ingly elongate. No difference of comparable degree was apparent 
among the 31 isolates of A, arbuscula studied, in which the game- 
tangia of the various isolates are surprisingly uniform. 

Allomyces moniliformis Coker & Braxton (1926) em. Emer- 
son (1938). 

This species, characterized by elongated resistant sporangia, 
many of which are pointed at their apices, and by large, widely 
spaced pits in the wall of the resistant sporangium, has a life cycle 
involving cyst formation and the escape of secondary zoospores 
from the cysts (Emerson, 1938). It was collected but a single 
time, as follows : 

Mexico 46. Collected by the author from the Rio Axtla, at 
its intersection with the Pan American Highway, 399 km. north 
of Mexico City, on August 20, 1937 (Wolf, 1939). 
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Allomyces cystogenus Emerson (1940). 

This species, with a life cycle similar to that of A. moniliformis, 
is to be erected to include the four isolates studied by Emerson 
(1938) ; the species name first appears in the paper by Emerson 
and Fox (1940). The following is the first report of its occur- 
rence in North America : 

Arizona 1. Collected and isolated by Dr. J. V. Harvey from 
dry clay in the Gila River, Yuma, Arizona, in March, 1940, and 
identified by the author. 

Allomyces anomalus Emerson (1937, unpublished). 

This species is characterized by a life cycle involving neither 
alternation of generations nor cyst-formation ; sexual reproduction 
is apparently lacking completely. Four of the author’s isolates 
apparently belong to this category. 

Mexico 16. Collected at the Rio Pilon at its intersection with 
the Pan American Highway, 833 km. north of Mexico City, on 
August 13, 1937, by the author (Wolf, 1939). 

Haiti 7. Collected by Arnauld Haspil from the Coupe a Tlnde 
River, in central Haiti, on December 15, 1939. 

Haiti 8. Collected by Arnauld Haspil from the Estere River, 
in central Haiti, on December IS, 1939. . 

Brazil 7. Collected by W. Hofmann, from the arroio Quarta 
Linha Nova, near Santa Cruz, Rio Grande do Sul, Brazil, on 
February 13, 1939. 

Repeated germination of the resistant sporangia of these isolates 
has failed to give any indication of the possession of a sexual stage. 

In addition to the various isolates of Allomyces, a parasite of 
this fungus was also collected, as follows: 

Rozella Allomycis Foust (1937). 

This ch)d:rid, parasitic on Allomyces arbuscula, was originally 
described from North Carolina. Sporangia of the parasite, formed 
in sori at the tips of young Allomyces hyphae, liberate posteriorly 
uniciliate zoospores which spread the infection. Large resting 
spores, 12-20 lu in diameter, with spiny brownish walls, are also 
produced several days following infection. It is not known 
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whether or not species of Allomyces other than A, arbuscula are 
subject to attack by this organism. Two isolates of R. Allomycis 
were obtained : 

Brazil 3. On A, arbuscula, from a soil sample collected by 
W. Hofmann in the river Taquary-Mirim, near Santa Cruz, Rio 
Grande do Sul, Brazil, on February 13, 1939. 

Argentina 4. On A, arbuscula, from a soil sample collected 
by E. H. Gartner from the river Arreame, Leandro N. Alem, 
Misiones, Argentina, on February 10, 1939. 

This parasite has not previously been found to occur in South 
America. It is easily kept in culture by adding young non- 
parasitized colonies of A, arbuscula to the water culture of the 
parasitized material, as described by Foust (1937), and the resting 
bodies, when the host material is dried out on filter paper, are 
capable of remaining viable for several months. 

DISCUSSION 

The results of the present study would seem to indicate that 
Allomyces arbuscula, and, to a lesser extent, other members of the 
genus as well, are of fairly common occurrence in moist soils. The 
finding of this species in the United States, Mexico, the West 
Indies, Costa Rica, Brazil, and Argentina indicates a rather wide- 
spread geographic distribution in the tropical and temperate por- 
tions of tne western hemisphere, and there seems to be no reason 
for supposing that future investigations will not disclose a similar 
lack of endemism in the warmer portions of the eastern hemisphere 
as well. It is perhaps remarkable that a species having such a 
wide range as A. arbuscula shows so little variation in size of 
resistant sporangia and characters of the gametangia as is the case. 

No correlation whatever seems possible between the observed 
distribution of this species and the soil type in which it occurs. 
Isolates were obtained from soils ranging from very rich mucky 
soils, high in organic matter, to heavy clays, loams, and even sand. 
Likewise, the factors responsible for bringing about the distribu- 
tion of such a form in such different geographic and edaphic en- 
vironments as those in which it occurs, remain almost entirely 
'unknown. 
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The occurrence of the epigynous species, A. javanicus, in the 
western hemisphere is of especial interest, in view of the fact that 
it was originally described from Java, and is now known in this 
hemisphere from at least four localities in the southwestern United 
States and Mexico, but not elsewhere. Likewise, the finding of 
A, cystogenus for the first time in North America, and the occur- 
rence of Rosella Allomycis, reported for the first time from South 
America, show that our knowledge of the distribution of these 
forms is far from complete. 

The results of the measurements of the resistant sporangia of 
the various isolates of Allomyces indicate that at least a tentative 
separation between the two long-cycled species, A. arbuscula and 
A, javanicus, is possible, using this criterion (fig. 2). In general, 
the resistant sporangia of A. javanictis are both longer and broader 
than those of A. arbuscula. Whether or not this criterion can be 
safely used in all cases can be decided only after further study of 
additional isolates from other localities. Yet the use of measure- 
ments, when later confirmed by the germination of the resistant 
sporangia and observations on the sexual plants, has, in the 
author’s experience, served as an excellent working hypothesis in 
the identification of the species characterized by an alternation of 
generations. 

Resistant sporangia of the author’s isolate of A, moniliformis 
and that described by Coker and Braxton (1926) would appear 
roughly comparable to those of A. arbuscula in width, and to those 
of A. javanicus in length. In A. moniliformis and A, cystogenus, 
the wide pits in the wall of the resistant sporangia and the presence 
of the characteristic cysts as described by Emerson (1938) offer 
taxonomic characters of such distinctiveness as to relegate the use 
of measurements to a position of much less importance in deter- 
mining species. When more isolates of these cyst-forming species 
are obtained, however, it is possible that biometric methods could 
better be used to advantage in helping to delimit the various species 
of the genus Allomyces as Gaumann (1923) has done in the genus 
Peronospora, 

It is a pleasure to acknowledge the numerous courtesies extended 
to the author during the progress of this work, a portion of which 
was carried out during the tenure of a National Research Fellow- 
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ship in Botany at Harvard University, under the supervision of 
Professor William H. Weston, Jr., who has provided numerous 
suggestions and continued encouragement. Dr. Ralph Emerson has 
been most helpful on many occasions. The writer also wishes to 
extend his thanks to Dr. F. K. Sparrow, Jr., Dr. J. V. Harvey, 
Professor Rafael Rodriguez, Edwin Anderson, Arnauld Haspil, 
J. C. Hart, J. M. Harris, W. Hofmann, E. H. Gartner, Lee Ling, 
Miss E. S. Moore, Miss Dorothy Hutchison, and Dr. F. A. Wolf 
for sending cultures or soil samples or helping to secure them, to 
Mrs. Charles Rick for caring for certain of the cultures during 
the summer of 1939, and to Miss Ann Vaughn for assistance in 
making the measurements. 


SUMMARY 

Allomyces arlmsciila has a rather wide geographic distribution, 
having been found in the United States, Mexico, the West Indies, 
Costa Rica, Brazil, Argentina, China, and South Africa. Isolates 
from the various localities appear to be very constant in the char- 
acters of their resistant sporangia and gametangia. 

Allomyces javanicus is reported for the first time in the western 
hemisphere, from collections in Mexico, Texas, and the south- 
western United States. 

Allomyces cystogenus is reported for the first time from North 
America, from Arizona, and Rosella Allomycis, a parasite of A, 
arbuscula, has been found to occur in Argentina and Brazil. 

It is suggested that the two long cycled species. A, arbuscula and 
A, javanicus, can be very conveniently separated on the basis of 
resistant sporangial size. 

Vanderbilt University, 

Nashville, Tenn. 

LITERATURE CITED 

Butler, E. J. 19U. On Allomyces, a new aquatic fungus. Ann. Bot. 
25: 1023-1034. 

Coker, W. C. & H. H. Braxton. 1926. New water molds from the soil. 

Jour. Elisha Mitchell Soc. 42: 139-149. 

Emerson, Ralph. 1937. Experimental studies of sexuality, heredity, 
and alternation of generations in Allomyces. 117 pp., Ph.D. The- 
sis, Harvard University (unpublished). 



Wolf: Genus Allomyces 


173 


. 1938. A new life cycle involving: cyst-formation in Allomyces. 

Mycologia 30: 120-132. 

. 1939. Life cycles in the Blastocladiale.s. Trans. Brit. Myc. Soc. 

23: 123. 

& D. Lr. Fox. 1940. 7-carotene in the sexual phase of the aquatic 

fungus Allomyces. Proc. Royal Soc. London B 128: 275-293. 
Foust, Frances K. 1937. A new species of Rosella parasitic on Allo- 
myces. Jour. Elisha Mitchell Soc. 53: 197-204. 

G8umann, E. 1923. Beitrage zu einer Monographic der Gattung Pero- 
nospora Corda. Bcitr. Krypt. Schweiz 5: 1-360. 

Hatch, W. R. 1933. Sexuality of Allomyces arbuscula Butler. Jour. 
Elisha Mitchell Soc. 49: 163-170. 

. 1935. Gametogenesis in Allomyces arbuscula. Ann. Bot. 49: 

623-649. 

Kniep, H. 1929. Allomyces javanicus, n. sp., ein anisogamcr Phyco- 
mycet mit Planogameten. Ber. Deuts. Bot. Ges. 47: 199-212. 

. 1930. tlber die Generations wechsel von Allomyces. Zeitschr. 

Bot. 22: 433-441. 

Sdrgel, G. 1937. Untersuchungen iiber den Generations wechsel von 
Allomyces. Zeitschr. Bot. 31: 401-446. 

Wolf, F. T. 1939. A study of some aquatic Phycomycetes isolated 
from Mexican soils. Mycologia 31: 376-387. 



NOTES ON OKLAHOMA CERCOSPORAE 

W. Winfield Ray 


During the course of the last two summers a number of species 
of Cercospora affecting various plants have been collected in Okla- 
homa. Samples of some of these have been sent to Dr. C. D. 
Chupp for study, and among them he discovered four new species. 

At the request of Dr. Chupp, who generously suggested names 
for some of the species and technical descriptions for all, the fol- 
lowing new species are described : 

1. Cercospora viburnicola sp. nov. 

Maculae angularibus vel irregularibus, levis vel largae, rubro-brunneis vel 
caesio-brunneis ; fungus amphigenus, plerumque in dense fasciculatis ; conidi- 
ophoris dilute olivaceo-brunneis, in masse mediocriter nigeris, rectis vel 
nonnihil curvatis vel undulatis, raro semel geniculatis, non-ramosis, attenuatis 
vel nonnihil irregularibus, parce septatis, ad apices pallescatis subtruncatisque, 
4-6 X 2S-7S M ; conidiis hyalinis, acicularis vel obclavatis, rectis vel nonnihil 
curvatis, pluriseptatis, septis inconspicuis, ad bases truncatis, ad apices acutis 
vel subacutis, 2-4 X 2Q-80 m. 

Hab. in foliis Viburnum Opulus. 

Leaf lesions angular to irregular involving- small to large por- 
tions of leaf, reddish-brown to grayish-brown; fruiting amphige- 
nous and usually in dense fascicles; conidiophores pale olivaceous 
brown, in mass medium dark, straight to slightly curved or undulate, 
rarely once geniculate, not branched, tip slightly paler, attenuated 
or somewhat irregular in width, sparingly septate, medium spore 
scar at subtruncate tip, 4-6 X 25-75 fi ; conidia hyaline, acicular to 
obclavate, straight or slightly curved, indistinctly multiseptate, trun- 
cate at the base with subacute to acute tips, 2-4 X 20-80 /x. 

Hab.: On leaves of Viburnum Opulus in Stillwater, Oklahoma, 
August 1939. 

Type : In the herbarium of the Department of Plant Pathology, 
Cornell University, No. 29236. 

2. Cercospora Coreopsidis sp. nov. 

Maculae orbiculares, 2-5 mm. diametro, marginibus elevatis et dilute 
brunneis, in centrum caesiae vel alutaceae; plerumque fungus epiphyllus; 
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stromatis celHs paucis tenus 4Q/ia diametro, atro-f uligenis ; plerumque in 
dense fasciculatis, raro valde dense; conidiophoris in masse nigeris, singu- 
latim dilute fuligenis, nonnihil ad apices attenuatis et pallescatis, 1-3 septatis, 
non-ramosis, rectis vel leviter curvatis vel tortuosis, raro semel geniculatis, 
4-6 X 15-75 conidiis hyalinis, acicularis vel obclavatis, conidiis brevissimis 
cylindraceis, rectis vel nonnihil curvatis, septis inconspicuis, ad bases trun- 
catis vel subtruncatis, ad apices subacutis, 2-4 X 15-100 

Hab. in foliis Coreopsis grandifiora. 

Leaf six)ts circular, 2-5 nim. in diameter, pale brown raised mar- 
gin and a gray to tan center ; fruiting mostly epiphyllous, stromata 
a few cells to 40 /a in diameter, dark fuligenous; most fascicles 
dense, rarely very dense; conidiophores dark in mass, but pale 
fuligenous singly, somewhat paler and attenuate toward the tip, 

1- 3 septate, not branched, straight to curved or tortuous, rarely 
once geniculate, 4— 6 X 15-75 /a; conidia hyaline, acicular to ob- 
clavate, shortest ones may be cylindric, straight to slightly curved, 
indistinctly multiseptate, truncate to subtruncate base, tip subacute, 

2- 4 X 15-100 /A. 

Hab.: On leaves of Coreopsis grandifiora (Mayfield var.) in 
cultivated garden, Stillwater, Oklahoma, July 1940. 

Type : In the herbarium of the Department of Plant Pathology, 
Cornell University, No. 29234, 

3. Cercospora Cercidis sp. nov. 

Maculae orbiculares vel angularibus, 0.5-2 mm. diametro, atro-brunneis, 
interdum in centrum dilutiore cum corono flavo; fungus hypophyllus; stro- 
matis solum cellis paucis, brunneis; interdum in dense fasciculatis; conidio- 
phoris dilute olivaceo-brunneis, uniformis in coloris et latitudinis, parce 
septatis, non-ramosis, usitatc semel geniculatis, ad apices rotundatis vel sub- 
truncatis, 3-4.5 X 15-40 A*; conidiis subhyalinis vel prope coloratis, obclavatis, 
ad basis obconico-truncatis, rectis vel nonnihil curvatis, ad apices abruptis, 
1-4 septatis, 4-6 X 20-50 /*. 

Hab. in foliis Cercis canadensis. 

Leaf lesions circular to angular, 0.5-2 mm. in diameter, dark 
brown, sometimes with paler center and yellow halo; fruiting 
hypophyllous ; stromata of only few brown cells; some fascicles 
dense \ conidiophores pale olivaceous brown, fairly uniform in color 
and width, sparingly septate, not branched, but geniculation may 
be slightly extended, usually one geniculation or 1 to 2 spore scars 
very near or almost at tip, 3-4.5 X 15-40 /a; conidia obclavate, 
subhyaline or almost colored, base short to long obconically trun- 
cate, straight to slightly curved, tip blnht, 1-4 septate, 4-6 X 
20-50 AA. 
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Hab.: On leaves of Cercis canadensis in Stillwater, Oklahoma, 
August 1939. 

T)T)e : In the herbarium of the Department of Plant Pathology, 
Cornell University, No. 29235. 

4. Cercospora Psoraleae sp. nov. 

Maculae orbiculares, 0.5-2.5 mm. diametro, caliginoso-brunneis, supera 
marginibus angustis elevatis; fungus epiphyllus; plerumque stromatis solum 
cellis paucis, hyphas conidiferas dense fasciculatas gerentibus, caulis 2<-10, 
per occasionem tot 30; conidiophoris mediocriter atrofuligeneis ad bases sed 
superne pallescatis attenuatisque, pluriseptatis, rectis vel curvatis, raro semel 
geniculatis, non-ramosis, ad apices rotundatis vel subtruncatis, 4-5.5 X 20- 
140 conidiis hyalinis, acicularis, rectis vel nonnihil curvatis, pluriseptatis, 
septis inconspicuis, ad bases truncatis, ad apices subobtusis, 2-4 X 20-100 m. 
Hab. in foliis Psoralea digitata. 

Leaf spots circular, 0.S--2.5 mm. in diameter, dull brown, on 
upper surface with raised line border ; the stromata mostly only a 
few dark cells, giving rise to fascicles of usually 2-10 stalks, but 
occasionally as many as 30 ; conidiophores medium dark f uligenous 
near base, paler and more narrow toward tip, multiseptate, straight 
to curved, rarely once geniculate, not branched, medium spore 
scar at rounded to subrtuncate tip, 4-5.5 X 20-140 conidia 
hyaline, acicular, straight to slightly curved, indistinctly multi- 
septate, base truncate, tip subobtuse, 2-4 X 20-100 fi. 

Hab.: On leaves of Psoralea digitata in Stillwater, Oklahoma, 
July 1940. 

Type : In the herbarium of the Department of Plant Pathology, 
Cornell University, No. 29233. 

The following species, which have been deposited in the Crypto- 
gamic Herbarium at the Oklahoma A. and M. College, have been 
collected in Oklahoma during the past several years by the author : 

5. Cercospora Acalyphae Peck. 

On Acalypha ostryaefoUa Rid., Stillwater, Aug. 18, 1939, No. 
256.' 

6. Cercospora anthelmintica Atk.* 

On Chenopodium hybridum L., Ripley, Sept. 23, 1939, No. 244. 

7. Cercospora AsparAgi Sacc. 

Oh Asparagus officinalis L., Perkins, Oct. 1938, No. 14. 
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8. Cercospora cruenta Sacc. 

On Vigna sinensis (L.) Endl., Berwyn, Aug. 13, 1938, No. 288. 

9. Cercospora dubia (R.) Wint. 

On Chenopodium album L., Stillwater, July 3, 1940, No. 1505. 

10. Cercospora flagellaris Ellis & Martin. 

On Phytolacca decandra L., Stillwater, Aug. 14, 1939, No. 269. 

11. Cercospora Gaurae Kellerm. & Swingle. 

On Gaura biennis L., Stillwater, Aug. 18, 1939, No. 214. 

12. Cercosporae Hydrangeas Ellis & Ev. 

On Hydrangea arborescens L., Stillwater, Aug. 19, 1939, No. 
248. 

13. Cercospora oculata Ellis & Kellerm. 

On Vernonia Baldwini Torr., Stillwater, Aug. 18, 1939, No. 257. 

14. Cercospora pachypus Ellis & Kellerm. 

On Helianthus annuus L., Stillwater, Aug. 21, 1939, No. 247. 

15. Cercospora Petunias Mull. & Chupp. 

On Petunia hybrida Vilm., Stillwater, July 9, 1940, No. 1545. 

16. Cercospora squaltdula Peck. 

On Clematis Pitcheri T. & G., Stillwater, June 29, 1940, No. 
1475. 

Oklahoma A. & M. College, 

Stillwater, Okla. 



THE DISTRIBUTION AND ASSOCIATION 
OF GONATORRHODIELLA HIGHLEI 
WITH NECTRIA COCCINEA IN 
THE UNITED STATES 


Theodore T. Ayers i 
(with 1 figure) 

INTRODUCTION 

Gonatorrhodiella Highlei A. L. Smith, one of the rarer members 
of the Fungi Imperfecti, is interesting not only because .of its 
unusual morphology, but because of its close association with Nec- 
tria coccinea (Pers.) Fries,- one of the organisms involved in the 
beech bark disease (3) in North America. The growth of this 
fungus with N, coccinea is especially notable because G, Highlei 
was discovered growing originally on onion bulbs in England (7). 

The first American collection of Gonatorrhodiella Highlei was 
made, as far as can be determined, by Dr. Haven Metcalf and Dr. 
Rush P. Marshall, who found it growing in association with Nec- 
tria coccinea and the. scale insect {Cryptococcus Fagi (Baer.)) on 
beech trees (Fagus grandifolia Everhart) near Perry, Maine, in 
1933. Collections made at that time were submitted to the writer 
for identification. 

Subsequent observations made by the writer in different sec- 
tions of Maine showed that Gomtorrhodiella Highlei growing on 
beech trees attacked by Nectria coccinea and Cryptococcus Fagi 
formed unusually conspicuous, irregular patches consisting of vege- 
tative and fertile h)rphae, the latter being cinnamon-buff to clay 
or rarely tawny ® in color. These patches, which range from a 

1 Formerly Agent, Division of Forest Pathology, Bureau of Plant In- 
dustry, United States Department of Agriculture. 

2 The specific name Nectria coccinea is used here, although Ashcroft (1) 
has pointed out that the species of Nectria implicated in the beech bark dis- 
ease agrees with the type material of Nectria ditissima Tul. and Fries has 
depicted N. coccinea as having elongated-filiform ascospores. 

^Ridgway, R. Color Standards and Color Nomenclature, Washington, 
D. C. 1912. 
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few square millimeters to several square centimeters in area, may 
be confined to a small section of the tree or they may be distrib- 
uted intermittently or continuously up the tree as high as 10 meters 
above ground, virtually covering the side of the tree attacked by 
N, coccinea. In fact, the presence of N. coccinea on a tree may 
be detected readily because of the color of G, Highlei. 

Since a review of the literature has shown that Gonatorrhodiella 
Highlei has not been previously reported in American mycological 
literature and because of its association with Nectria coccinea, one 
of the organisms responsible for the beech bark disease (3) in 
North America, the first report of the presence of this organism in 
the United States is herein given,^ and attention is called to the 
diflFerences between it and other species of the genus Gonatorrho- 
diella, especially G. parasitica. This latter species collected orig- 
inally in Connecticut was described by Thaxter (8) as a monotypic 
species of a new genus and is the only species of this genus here- 
tofore reported from North America. 

COMPARISON OF GONATORRHODIELLA HIGHLEI WITH OTHER SPECIES 
OF THE SAME GENUS 

A comparison of Gonatorrhodiella Highlei with type material 
of G. parasitica showed that these two species differ chiefly in their 
morphological characters. In G. Highlei microscopic examination 
showed that the nodal sporiferous cells, designated as basal cells by 
Thaxter (8) and primary conidia by Smith and Rea (7), attached 
to the subspherical or ellipsoidal terminal or intercalary swellings 
of the conidiophores are obovate or pyriform (fig. 1 B, F) and 
are larger in diameter than the components of the conidial chains, 
while the nodal cells of G. parasitica are elliptical and about equal 
in diameter to the conidia borne by them. Instead of a single, 
simple conidial chain attached to each nodal cell, as in G. parasitica, 
the obovate or pyriform nodal cells of G. Highlei bear usually three 
chains of conidia (fig. IF), which in turn bud off spores laterally, 
thus forming a complex chain of conidia.. These two organisms 
differ macroscopically also. For example, the conidiophores of 
G. parasitica were reported by Thaxter (8) to be about 1 mm. in 
height while those of G. Highlei from the writer’s collections were 
found to be .2-.4 mm.: in height. Furthermore, an examination of 
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the available collections of these two fungi showed that G, Highlei 
growing on N, coccinea in artificial culture as well as in nature was 
cinnamon buflf, clay, or rarely tawny in color (Ridgway), while G. 
parasitica was cinnamon-rufous (Ridgway) when cultivated on 
Trichoderma lignorum (Tode) Harz growing on agar media. 
Never having collected G. parasitica in the field, the writer used 
as a comparison, cultures of G, parasitica obtained from Ross W. 
Davidson, who isolated this fungus together with Trichoderma 
lignorum (Tode) Harz from a malformed sporophore of Poly^ 
porus sp., and from river birch (Bettda nigra L.) decayed by 
Pomes sp. Because he was unable to culture the Gonatorrhodiella 
in the absence of T, liguorumj Davidson (Plant Disease Reporter 
XIX, No. 7 1935) believed that G, parasitica was parasitic on it. 

A species growing on Tremella lutescens Pers. was collected by 
von Hoehnel (4) in Europe and described by him as Gonatorrho- 
diella eximia. In comparing type material of this species with that 
of G. parasitica, the writer found no marked differences between 
these two species and therefore considers the names to be synonyms 
for the same fungus. On the other hand, a comparison of the 
description and illustrations of collections of G, Highlei made in 
England and collections of this fungus from North America with 
authentic material of G, eximia, showed tliat they are distinct spe- 
cies. It is interesting from the standix)int of geographical distribu- 
tion of fungi that there are two distinct species, G, parasitica and 
(7. Highlei, distributed in both North America and Europe. 

A fungus found growing on scale insects was described by 
Petch (5) as. a new species of this genus, Gonatorrhodiella coc- 
corum. However, the description and illustrations prepared by 
him for this fungus do not agree with either G. Highlei or G. para- 
sitica. In fact, no characters could be found in either the descrip- 

Fig. 1. A, young conidiophore of Gonatorrhodiella Highlei with a ter- 
minal head and an intercalary swelling; nodal cells were still attached to 
the intercalary swelling; B and C, branched conidiophores with several 
intercalary swellings; some obovate nodal cells are still attached to the 
terminal heads of the conidiophore in B; D, young conidiophores prior to 
the formation of intercalary swelling; £, portion of a conidiophore with 
several chains of conidia (note the difference in size between nodal spore- 
bearing cells and conidia) ; F, nodal spore-bearing cell with three chains of 
conidia. 
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tion or illustrations of G, coccorum that would warrant placing it 
in the genus Gonatorrhodiella, Although he described it as a 
species of Gonatorrhodiella, Fetch made the following statement, 
“ Consequently it is doubtful whether this species is correctly re- 
ferred to Gonatorrhodiella'* 

Inasmuch as this study of Gonatorrhodiella Highlei and com- 
parison of it with other reported species of the same genus have 
added to our knowledge of its morphology and distribution, it was 
deemed desirable to amend its original description. 

TECHNICAL DESCRIPTION OF GONATORRHODIELLA HIGHLEI 
A. L. SMITH DESCR. EMEND. 

Sterile hyphae hyaline, creeping, septate and branched; conidio- 
phores erect (fig. 1 A, D), 200-400 fi in height, 12-15 /x in diam. ; 
septate, hyaline, becoming cinnamon buff to clay or rarely tawny 
in color; simple or rarely branched, swelling into subspherical to 
ellipsoidal heads, which after maturity may become once or twice 
proliferous ; the proliferations, 18-27 fx in diam., also forming 
similar proliferating heads, seldom more than five times succes- 
sively proliferous (fig. 1 B, C). The conidia, 14— 17 X 9-11 /x, 
are elliptical and borne in complex trigeminous chains on obovate, 
nodal cells (fig. 1 E, F) 16-19 /x X 11-17/x. • 

Habitat: Associated with Nectria coccinea Fries grow- 

ing with the beech scale {Cryptococcus Fagi (Baer.)) on beech 
{Fagus grandifolia Ehrhart) in Maine, North America. Collected 
originally on onion bulbs in England. 

Specimens examined: Collections of Gonatorrhodiella Highlei, 
associated with Nectria coccinea and Cryptococcus Fagi on beech 
{Fagus grandifolia), were made at least once in the following lo- 
calities: Maine: 63938,^ Perry, T. T. Ayers, Oct. 1933; 67862, 
Perry, H. Metcalf and R. P. Marshall, July 27, 1933; 67768, Lib- 
erty, T. T. Ayers, June 28, 1935 ; 69697, Liberty, M. L. Lohman, 
November 15, 1935; 81555, Topsfield, T. T. Ayers, September 
28, 1937 ; 81556, Township 22 M. D., T. T. Ayers, September 30, 

* Ntmibers, unless otherwise indicated, refer to collections in the herbarium 
of the Division of Forest Pathology, U. S. Department of Agriculture, New 
Haven, Gonn. 
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1937; 81557, Township 39 M. D., T. T. Ayers, September 30, 
1937 ; 81558, Perry, T. T. Ayers, September 30, 1937. 

Doubtful specimen : Gonatorrhodiella sp. on Melannoma pulvis- 
pyrius growing on axe chip from Ulmus americana L., Indian 
Town, Maine, H. Eno, October 15, 1936. This form is close to 
G. Highlei but varies slightly from it in morphological character- 
istics. Further study is necessary before a definite statement can 
be made concerning its identity. 

SPECIMENS OF GONATORRHODIELLA PARASITICA AND G. EXIMIA 

EXAMINED 

The type specimen of Gonatorrhodiella parasitica Thaxter, Oct., 
New Haven, Conn., on Hypocrea chlorospora. This specimen is 
labelled as “ type ’’ in Thaxter's handwriting on a pill box contain- 
ing his collection and is deposited in the herbarium of the Connecti- 
cut Agricultural Experiment Station, New^ Haven, Conn. 

Type slide of Gonatorrhodiella parasitica deposited in the Farlow 
Herbarium, Harvard University, Cambridge, Mass. 

Cultures of Gonatorrhodiella parasitica isolated by Ross W. 
Davidson (Plant Disease Reported XIX, No. 7, 1935) together 
with Trichoderma Ugnornm from tissue of malformed sporophores 
of Polyporus sp. (F. P. 59146) and from river birch decayed by 
Pomes sp. 

The type specimen and slide of Gonatorrhodiella exhnia von 
Hoehnel deposited in the Farlow Herbarium, Harvard University. 
Labelled as “ H.n. 433 Gonatorrhodiella eximia n. sp. Auf Tre- 
mella lutescens y Carpinus. 23/7.1906. v. Hoehnel, Wiener Wald.” 

ASSOCIATION OF GONATORRHODIELLA HIGHLEI WITH NECTRIA 
COCCINEA IN THE UNITED STATES 

It is difficult to explain why Gonatorrhodiella Highlei has been 
collected so far in the United States upon only one species of 
fungus, Nectria coccinea, which is considered by some investigators 
to have been introduced into North America from Europe. Many 
different species of Nectria and other closely related fungi have 
been collected by numerous investigators throughout New England 
and New York, but as far as could be learned, G. Highlei has never 
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been found associated with any of them. Furthermore, G. Highlei 
failed to appear in the numerous cultures isolated from the peri- 
thecia of these different species of Nectria and from cankers with 
which Nectria species were associated. It appeared frequently, 
however, in cultures isolated from perithecia of Nectria coccinea 
associated with the beech bark disease, and in cultures made from 
the tissues of beech trees attacked by the same disease. Because 
of the close association of G. Highlei with this particular species 
of Nectria, and the fact that it grows so meagerly when alone on 
media commonly used for the cultivation of fungi, this fungus 
appears to be either parasitic or dependent on Nectria coccinea for 
its nutrition. So far, however, no haustoria have been observed 
in the hyphae of N. coccinea, and no other organs to enable G. 
Highlei to act as a parasite have been determined. Similarly, the 
manner in which G. parasitica parasitizes Hyponiyces sp. and 
Hypocrea sp. was not described by Thaxter (8) although he con- 
sidered it to be a parasite on these two fungi. He did not report 
whether he had attempted to cultivate G. parasitica without a host 
on artificial media. Davidson (loc. cit.), however, stated that 
“An attempt to obtain this fungus fG. parasitica\ in pure culture 
failed, although the Trichoderma was readily obtained free from 
the Gpnatorrhodiella. Trichoderma grows more rapidly than G. 
parasitica, usually covering the entire surface of the agar with a 
green spore mass before the parasite appears. G. parasitica grows 
slowly over the surface of such a culture and gradually covers it 
with a ‘ tawny ’ red mass of conidiophores and spores.’' 

GROWTH OF GONATORRHODIELLA HIGHLEI IN ARTIFICIAL CULTURE 

Initial attempts to obtain pure cultures of Gonatorrhodiella 
Highlei on such common media as potato, potato-dextrose, oatmeal, 
and malt extract agars were not highly successful, but the fungus 
grew luxuriantly and produced an abundance of conidiophores on 
the same media when Nectria coccinea was present. Since G. 
Highlei grew so poorly on media containing agar, and because 
other species of fungi parasitic on insects (6) and on other fungi 
(2) were found to grow poorly when agar was included in the 
culture medium, an attempt was made to cultivate G. Highlei on 
substrata without it. 
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To secure pure cultures of Gonatorrhodiella Highlei, single-spore 
isolations were used at first. However, these conidia failed to 
germinate on the different media used and even to date the condi- 
tions necessary for their germination have not been discovered. 
Therefore, fragments of the fertile conidiophores were used. 
These were removed with a fine platinum needle and planted on 
the agar media. As negative or very slow growth would indicate 
pure cultures of G, Highlei (without N. coccinea) the cultures 
were observed carefully for at least 10 days before they were 
transferred to the different substrata which were tested as suitable 
for the growth and sporulation of G. Highlei, 

As a result of these cultural experiments it was found that 
Gonatorrhodiella Highlei could be grown successfully in pure cul- 
ture on oatmeal mush (20 grams of oatmeal, 60 cc. of distilled 
water; autoclaved for 20 minutes at 15 pounds’ pressure). On 
this medium, the fungus grew slowly and covered the surface of 
the medium within a month, producing an abundance of normal 
fertile conidiophores. On potato plugs, cooked rice and synthetic 
malt agar,'"* it produced a trace of vegetative mycelium and a few 
conidiophores. It formed no conidiophores and only a trace of 
vegetative growth on potato, potato-dextrose, malt extract, 1% mal- 
tose, 1% sucrose, 1% dextrin, \^o proteose-peptone and peptone 
agar media. 

It is interesting to note that this fungus grew and produced 
numerous fertile conidiophores on these latter media when Nectria 
coccinea, associated with the beech bark disease, Nectria galligena 
Bres. concerned with cankers on various hardwoods, or Nectria 
cucurbitula (Tode) Fries, from conifers was growing in the same 
tubes. G. Highlei failed to grow, however, when either Nectria 
cinnaharina (Tode) Fries, or N, Coryli Fuckel was cultured on 
these same media. 


SUMMARY 

The presence and distribution of Gonatorrhodiella Highlei A. L. 
Smith, one of the rarer members of the Fungi Imperfecti collected 

^ Formula No. 1579 in Levine, M., and H. W. Schoenlein. A compilation 
of culture media for the cultivation of microorganisms. Baltimore, Md., 
1930. 
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originally in England on onion bulbs, are reported for the first 
time in the United States. 

G. Highlei is particularly interesting not only because of its 
unusual morphology, but also because of its association with Ncc- 
tria coccinea, which together with Cryptococcus Fagi is concerned 
with the beech bark disease of our native beech (Fagus grandifolia) 
in New England. 

A comparison of Gonatorrhodiella Highlei was made with G, 
parasitica and other species of this genus. As a result of these 
studies, it was concluded that at present there are only two valid 
species of Gonatorrhodiella, G. parasitica and C. Highlei, known. 
Two other species have been described, but G, eximia seems to be 
synonymous with G, parasitica, while G. coccorum is not a member 
of the genus. 

Gonatorrhodiella Highlei produced only a scant mycelial growth 
and a few conidiophores on synthetic malt and only a trace of 
vegetative growth on potato, potato-dextrose, and malt agars. But 
it grew luxuriantly and produced an abundance of conidiophores 
on a medium consisting of 20 grams of oatmeal and 60 cc. of dis- 
tilled water. 

When planted with Nectria coccinea, N. galligena, or N. ctictir- 
bitula on potato, potato-dextrose, or malt-extract agar, Gonator- 
rhodiella Highlei grew abundantly and produced numerous fertile 
hyphae. It failed to grow, however, when it was planted on the 
same media with either N, Coryli or N. cinnabarina. 

Division of Forest Pathology, 

Bureau of Plant Industry, 

In cooperation with 
Osborn Botanical Laboratory, 

Yale University 
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THE DEVELOPMENT OF A SPECIES 
OF COPRINUS 


G. T. Johnson • 

(with 9 figures) 

INTRODUCTION 

' Schmitz (1842), Hoffmann (1861-1865), de Bary (1866), 
Brefeld (1877), Levine (1914, 1922), Atkinson (1916), Kiihner 
(1926), and Chow (1931, 1932, 1934) have reported develop- 
mental studies of species of Coprinus, All of these have agreed 
that the hymenium is endogenous in origin, that the pilear and 
stipe primordia are differentiated almost simultaneously very early 
in development, and in several other details of considerable im- 
portance. Reports as to the formation of an annular prelamellar 
cavity and as to the manner of origin of primary and secondary 
lamellae differ so greatly, however, that further evidence is re- 
quired before any claim can be held substantiated. The proper 
interpretation of these developn)ental processes is necessary so that 
a safer basis may be provided for phylogeneftic considerations of 
the Agaricaeeae. In this paper the writer records observations 
on the development of a species of C opr inns not previously stud- 
ied, and in this connection particular attention is given to those 
details in development over which controversy has arisen. • 

MATEySUALS AND METHODS 

The material studied was isolated in 1936 from a sample of 
Costa Rican soil placed on sterile agar by Dr. C. W. Dodge. The 
organism subsequently proved readily adaptable for physiological 
study, since at the time of its isolation a generation of fruit bodies 
could be produced in nine days on potato-dextrose agar under the 
proper environmental conditions. Mature si:)ecimens fall rather 
easily into Coprinus cubensis Berk. & Curt, according to most of 
the artificial keys that could be constructed for the genus, but ap- 
parently differ from typical material of that species in possessing 
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brownish rather than whitish scales and slightly more oval s])ores. 
A description of the plant follows : 

Stipe 1.5-10.0 cm. long, 2-5 mm. thick, equal or slightly attenu- 
ated,.^ glabrous, hollow, white, cartilaginous; pileus 1.5-3.5 cm. 
broad', very thin, campanulate, striate at maturity, grayish, orna- 
mented with brownish scales which partially disappear with age; 
gills crowded, thin, free, white when young, finally brownish-black, 
with numerous cystidia ; cystidia attached to either or to both gills, 
16-49 fjL long, 14-24 /i wide, subspherical to cylindrical ; basidia 
11-16/jt long, 4-6 /ji wide, 4-spored; spores 6-7 X 3-4 /x, smooth, 
brown to black. 

Specimens distributed: G. T. Johnson m. 625, Isolated from 
soil collected at Castilla, Limon, Province, Costa Rica. 

Sporophores were obtained at varied intervals from flask cul- 
tures grown in the laboratory on potato-dextrose agar. The ma- 
ture fruit bodies were normal in every respect, and in view of the 
ease with which the organism fruits in culture when isolated from 
nature there is little reason to suppose that the specimens obtained 
would present different characters if grown in their native habitat. 
Plants in every stage of development were selected, killed in Flem- 
ming’s weaker solution, embedded in paraffin, sectioned, stained, 
and mounted in balsam. 

development of the organism 

The germ tube emerges from one end of the basidiospore. A 
single nucleus is present in the mature spore and this soon divides, 
the two resulting daughter nuclei migrating into the germ tube. 
As the tube grows and branches, division continues and a large 
number of free nuclei are finally produced. Septa are not formed 
for some time after germination. When they do occur no clamp 
connections are visible and the hyphal cells usually appear multi- 
nucleate. Large numbers of oidia may be produced. Clamp con- 
nections have never been observed, regardless of the age of the 
culture. 

Buttons are formed laterally on rhizomorph-like clusters of 
hyphae. Some differentiation has taken place in the earliest stage 
of development observed by the writer (figs. 1, 2). At this stage 
the center of the button is composed of very compact hyphae ; this 
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mass is the primordium of the fruit body proper. Hyphae of the 
outer portion terminate in large globose cells which completely 
surround the button. These cells persist until maturity, when they 
are gradually shed in the form of “ squamules ” ; they compose the 
first differentiated tissue, the blematogen ” as defined by Atkin- 
son (1914, 1916). 

Stipe, pilear, and hymenial primordia have almost simultaneous 
origin. The pilear fundament is the most conspicuous, marked by 
the compact arrangement of hyphae located just below the blemato- 
gen in the upper portion of the button. Hyphae of the stipe fun- 
dament become loosely interwoven and oriented predominantly in 
a vertical direction. Pileus and stipe remain in the primordial 
stage during the formation of the lamellae. 

An annular prelamellar cavity can be seen in sections of material 
of the proper stage killed with Flemming’s weaker solution and 
embedded in paraffin. The cavity develops just below the pilear 
primordium. In figure 3 it is seen in median section as two clear 
areas on either side of the young stipe. The hymenial primordium, 
which was visible as darker staining tissue before the cavity was 
formed, is now clearly delimited on the upper surface of the cavity. 
This evidence as to the formation of the cavity agrees with state- 
ments of Atkinson (1916) but differs from those of Levine (1914) 
for species of Coprinus, In 1922 Levine redcscribed the method 
of development that he gave in 1914 (which had been vigorously 
opposed by Atkinson) as typical of the Coprini. Furthermore, he 
disagreed with the manner of origin of lamellae described by At- 
kinson, not only for species of Coprims (Atkinson, 1916) but also 
for Agaricus campestris (Atkinson, 1906). In Levine’s later 
(1922) paper the annular prelamellar cavity mentioned by others 
and illustrated by figures similar to figure 3 was considered an 
artifact due to poor fixation. Kuhner (1926) claimed to have con- 
firmed the method of gill formation described by Levine, but Chow 
(1934), in an extensive memoir on Coprinus, supported Atkinson’s 
view and reported that later work by Kuhner (unpublished) also 
did so. It should be noted that Hein (1930) has confirmed At- 
kinson’s description of the origin of the lamellae in Agaricus 
campestris. 
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Observations on this Costa Rican material suggest the following : 
(1) Atkinson (1916) was correct in describing an annular pre- 
lamellar cavity from the examination of normal fixed material. 
Even Levine (1922) admitted this point, although his earlier 



Fig. 1, two sporophore primordia; 2, sporophore primordium ; 3-5, young 
sporophores with normal lamellar development; 6 and 8, young sporophores 
with abnormal lamellar development; 7 and 9, sporophores more advanced 
in development. Magnifications approximately as follows : fig. 2 X 200 ; 
all others X 50. 
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(1914) paper, during the preparation of which he evidently did 
not see such a cavity, was based upon material killed by similar 
reagents. (2) Levine (1922) finds strong support for his theory, 
that the lamellae ultimately develop on each side of a series of gill 
cavities, in sections of dead buttons. In culture very few buttons 
finally produced sporophorcs. There is no doubt but that Levine^s 
description applies to a large number of these cases. Their struc- 
ture appears quite different from that of similar material fixed in 
the living condition and an annular prelamellar cavity is never 
formed. Figures 6 and 8 illustrate the structure of such buttons 
in vertical section. The plants from which these sections were 
made were removed from agar cultures fifteen days old on which 
the buttons had been visible since the sixth day. Several mature 
fruit bodies had been produced by the same cultures. In normal 
buttons, however, the lamellae develop shortly after the formation 
of the annular prelamellar cavity (figs. 4, 5, 7, 9). Atkinson 
emphasized the fact that the trama of the lamellae is formed from 
tissue growing down from the pilear fundament into the lamella. 
This does occur, and it gives collaborative support to the opinion 
that an annular cavity normally exists in species of Coprinus, 

Other changes now take place: (1) the lamellae grow toward the 
bottom of the cavity and become loosely attached to the stipe; 
(2) the hyphae in the stij^e primordium form compact vertical 
rows of very short cells; (3) a single layer of highly differentiated 
cells is formed just below the upper blematogen; (4) the central 
portion of the stipe autolyses and that structure is, therefore, hol- 
low at maturity. 

All elements increase in size simultaneously. Growth of the 
stipe is exceedingly vigorous, taking place primarily through elon- 
gation of the primordial cells. The expansion bursts the blema- 
togenous layer and the plant assumes the appearance of a mature 
sporophore, with its hymenium exposed to the air. The blemato- 
gen breaks up into small flocculent . masses which are gradually 
shed from the outer pilear surface. Spores are formed and the 
lamellae deliquesce in the manner typical of species of Coprinus, 



Johnson: Development of Coprtnus 


193 


DISCUSSION 

According to Atkinson there are two general patterns of devel- 
opment through which lamellae endogenous in origin are formed. 
In one of these (the Agaricus type) the lamellae arise as down- 
ward folds of an annular prelaniellar cavity; in the other (the 
Amanita type) a series of gill cavities is produced, hymcnial ele- 
ments being formed on the sides of each cavity. Both Levine 
(1922) and the writer have observed sections of young buttons of 
Coprimis which indicate that conditions simulating either type of 
development may be present in one species. If, as Atkinson im- 
jilics, the two types of development are so distinct as to indicate 
phylogenetic lines, it is innx)rtant that extreme care be taken in 
interpreting sections of material of this kind. In the species of 
C opr inns which he has studied the writer believes that an annular 
prelaniellar cavity is formed in the buttons that give rise to mature 
sporophores, but that abnormalities in develo])ment often result. 
In the abnormal cases such a cavity is never formed, and the but- 
tons in section often appear similar to those from which Atkinson 
described the ** Amanita'' type of development. The possibility 
that similar observations could be made on other genera and spe- 
cies should be borne in mind. 

Coprinus tomentosus Fries (Chow, 1932, 1934) is evidently the 
only investigated species to which the organism studied is closely 
related. Both lack clamp connections and have the ability to fruit 
in single spore culture. Furthermore, striking similarities may be 
seen in the. arrangement of the cystidia and in the manner of 
development of the sporophore. 

SUMMARY 

(1) This paper describes the developmental morphology of a 
species of Coprinus close to, if not identical with C. cubensis. The 
organism was isolated from Costa Rican soil arid is particularly 
adaptable for physiological study. 

(2) At the time of its isolation from natural conditions this 
organism will fruit in flask cultures on potato-dextrose agar in 
nine days under the proper environmental conditions. 



194 


Mycologia, Vol. 33, 1941 


(3) Stages in the development of the fruit body are similar to 
those of other investigated species of the genus. 

(4) Examination of the buttons that would have produced typi- 
cal sporophores reveals an annular prelamellar cavity and the lamel- 
lae of such buttons originate in the manner described by Atkinson 
for other Coprini, 

(5) Some of the buttons that never mature in agar cultures ap- 
parently do not form an annular prelamellar cavity and lamellae 
are not differentiated in the same manner as in the normal button. 
The writer believes that these are abnormalities which have re- 
sulted from the conditions that failed to bring about the production 
of normal sporophores. 

(6) The developmental study of this species indicates its close 
relationship to Coprinus tomentosus. 

Fellow of the John Simon Guggenheim Memorial Foundation, 
The Henry Shaw School of Botany, Washington University, 
Saint Louis, Missouri 
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FURTHER NOTES ON FUNGI ‘ 

S. M. Zeller 
(with 17 figures) 

Notes and descriptions are presented herewith on several new' 
species of fungi or those deserving special notice at present. These 
are mostly Gasteromycetes but a new species of Endogone is also 
included. 

I wish to thank Mrs. D. P. Rogers for the careful illustrations 
of some of the new species, and Dr. D. P. Rogers for editing the 
I^tin diagnoses. 

1. Rhizopogon brunnescens sp. nov. 

Fructificationes parvae circa 1-1.5 cm. crassae, subsphericae vel elongatae, 
superficie hebeti, laevi, coactili, alba vel rosea, cinnamomeo-brunnescenti ; 
fibrillis paucis; peridio 600/4 crasso, strato externo hyphis obscure brunneis 
implicatis, interne prosenchymate et parenchemati pallido-brunneis intcr- 
mixtis ; gleba alba vel sublutescenti ; septis modice crassis ; basidiis cylindro* 
clavatis, 4-sporigcris ; sporis anguste ellipsoideis vel oblongis, subhyalinis, 
6.8-7.S X 2.5-3.1 /i. 

Fructifications small, 1-1.5 cm. in diameter, subspherical to 
elongate; surface dull, even, felty, white to pinkish when fresh 
oxydizing cinnamon-brown ; fibrils scanty ; peridium duplex, outer 
layer of dark-brown interwoven hyphae, inner of lighter brown 
prosenchyma and parenchyma intermixed, 600 /i thick ; gleba white 
and remaining so or only slightly buffy at maturity; septa mod- 
erately thick; basidia cylindro-clavate, 4-spored; spores narrowly 
ellipsoid or oblong, subhyaline, 6.8-7.5 X 2.5-3. 1 /a. 

In coniferous duff, Horse Camp, Mt. Shasta, California, col- 
lected by Wm. B. Cooke, July 5, 1939, Nos. 13305 and 13306. 

2. Rhizopogon villosulus sp. nov. . 

Fructificationes parvae, usque ad 1.5 cm. crassae, subglobosae, rhizo- 
morphibus magnis afiixae; superficie villosula, molli, brunnea, rimoso-are- 

^ Published as Technical Paper No. 353 , with the approval of the Director 
of 4hc Oregon Agricultural Experiment Station. Contribution from the 
Department of Botany. 
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olata; peridio tenui, siccitate 32-60/* crasso, strato externo hyphis magnis, 
4-7/* crassis, laxis, brunneis composito, rimoso, strato interne hyphis com- 
pactis hyalinis constito; glcba pallido-brunnca, siccitate luteo-brunnea ; locel- 
lis parvis, labyrinthiformibus ; septis angustis hyphis magnis gelatinosis com- 
positis, paraphysibus obovoideis vel oblongis, gelatinosis, 12-20 X 8-10 /* ; 
basidiis anguste clavatis, 2- vel 4-sporigeris, 14-25 X 3-5 /*, sterigmatibus 
circa 1-1.5 /* long. ; sporis anguste ellipsoideis, subhyalinis, 6-7.5 X 22 - 2.7 /*. 

Fructifications small, up to 1.5 cm. in diam., subglobose, from 
a large rhizoniorph; surface soft, slightly villose, brown (bister) 
when fresh, changing little when dried, often becoming areolate 
due to the rupture of the outer peridium ; peridium very thin, 32- 
60 fi thick, when dry, duplex, the outer layer of large, 4-7 /*, brown 
loose hyphae some of which are somewhat erect, sometimes rup- 
turing and exposing the inner layer which is composed of hyaline 
compactly woven hyphae ; gleba light brown, drying buffy brown ; 
cavities small, labyrinth! form ; septa narrow, of large highly gelat- 
inized hyphae; paraphyses obovate to oblong, highly gelatinized, 
12-20 X 8-10 fi ; basidia narrow clavate, 2- and 4-spored, exceed- 
ing the paraphyses, 14-25 X 3-5 /*; sterigmata about 1-1.5 /* long; 
spores narrowly ellipsoid, slightly colored, 6-7.5 X 2.2-2.7 /*. 

In duff under conifers. Hat Point along Snake River canyon, 
23 miles above Imnaha, Wallowa county, Oregon, H. M. Gilkey, 
July 26, 1939, type, A, M. Rogers, July 26, 1939. 

3. Hymenogaster minimus sp. nov. 

Fructiheationes minutae, circa 2 tnm. crassae, globosae, albidae, colore 
tinctae locellarum brunnearum per peridium pellucidum se ostentarum; basi 
sterili parum insigni; peridio circa 80/* crasso, hyalino, hyphis septatis, 
7.5-9/* crassis, laxe implicatis composito, gleba locellis paucis labyrinthi- 
formibus ; basidiis 2- vel 4-sporigeris, clavatis, 10-12 X 5-6 /*, sterigmatibus 
brevibus ; sporis obscure brunneis, tenuiter verrucosis, utriculo hyalino, 
stricto vestitis, lato-ellipsoideis, apiculo parvo, 14-16.3 X 11.5-13/*. 

Fructifications tiny, about 2 mm. in diameter, globular, trans- 
lucent whitish, with the dark-brown color of the spores showing 
through from the cavities within and more whitish over the septa 
of the gleba ; peridium about 80 fi thick at the thinnest places when 
fresh^ hyaline, a mesh-like network of septate hyphae, 7.5-9 /* in 
diameter ; sterile base barely apparent as a translucent spot below ; 
no columella or main veins apparent; gleba made up of several 
labyrinthiform cavities; basidia 2- and 4-spored, clavate, 10-12 
X 5-6 fi; sterigmata very short; spores very dark-brown (umber), 
finely verrucose, covered with a closely applied, hyaline utricle, 
broadly ellipsoid with a small apiculus, 14-16.3 X 11.5-13 /di. 



198 


Mycologia, Vol. 33, 1941 


In coniferous duff, along Trout Creek (tributary to Molalla 
River), Clackamas county, Oregon, Beulah G, and Helen M, 
GUkey, June 16, 1939, type (in Zeller Herb.). 

Hymenogaster minimus is slightly larger than Gasterella luto- 
phila and the spores arc similar in ornamentation. However, the 
spores of Gasterella are rougher and are without the utricle. The 
fructifications of H. minimus are so small and translucent that 
the orientation of all cavities and other parts may be observed 
when halves in water are examined under a low power binocular. 
The gleba has about 6-14 labyrinthiform cavities, irregular in 
shape and arrangement. In this latter respect H. minimus dif- 
fers from Gasterellopsis Routien, which is about the same size but 
in which the cavities are arranged symmetrically around a colum- 
ella as an axis, similar to the carpels of ** Cheeses {Malva rotun- 
difolia ) . 

4. Hymenogaster Remyi Zeller & Dodge. 

Recently the collection of fresh specimens of this species came 
to us from Wm. B. Cooke, on Mt. Shasta, California. As soon 
as we saw the spores of the Shasta material we were reminded of 
the type from the high Alps of Europe. An actual study again 
of the type, which was kindly loaned from the Farlow Herbarium 
by Dr. D. H. Linder, shows them to be identical, but fresh material 
shows also some characters not seen in dry material. An emended 
description follows ; 

Fructifications depressed-globose, 2.5-3 cm. broad, 1.5-1. 7 cm. 
high, dingy pale yellow, drying whitish or isabelline, surface smooth, 
dull, fibrils not evident and no sterile base ; peridium 410-460 /w. 
thick, drying 100-270 /a, composed of large compact, or loosely 
interwoven, thin-walled, hyaline hyphae, about 10-14 fi in diam- 
eter ; gleba Argus brown to Brussels brown ; septa stupose, 30-35 /a 
thick, hyaline, somewhat gelified; cavities medium size; basidia 
clavate to pyriform, 4-spored ; spores obovoid, rounded above, with 
a loosened utricle and verrucose, with distal end quite waited and 
appearing “ crowned ” under low f)ower microscope, smooth to 
slightly wrinkled on sides, young spores smooth, obovoid to almost 
spherical, 8-11 X 5.5-7.5 fi. 

In duff under a log of Abies magnifica var. shastensis, elevation 
8000 ft., woods northwest of Horse Camp, Mt. Shasta, California. 
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July 31, 1939, Wm. B. Cooke, No. 13376, and the type collected 
by Monseur Remy at Brianqon, France, in 1923. This species 
should be looked for in other alpine regions. 

5. Dendrogaster elasmomycetoides sp. nov. 

Fructificationes turbinatae, 3-4 cm. crassae, 2.3-3 cm. altae, superne visci- 
dissimae glabraeque, inf erne glabrae, alhogriseae, siccitate superne pallido- 
luteae, inferne purpureae, f ulvescentcs ; basi sterili conica sursum in colu- 
mellam stipitoidem crassam percurrentem procurrenti, extus et intus albida, 
prosenchymate et parenchymate constita; peridio 260-350 crasso, strato 
externo prosenchymato gelatineo, interno parenchymate collapso composite; 
gleba luteo-brunneola, locellis parvis, globosis vel labyrinthiformibus ; septis 
reticulato-prosenchymatis, hie illic parenchymate compositis ; basidiis anguste 
clavatis, 4-sporigeris, sterigmatibus circa 2-3 /x longis; sporis brunneis, lato- 
obovoido-ellipsoideis, verrucosis, utriculo tenui, hyaline, stricto vestitis, 10- 
11.5 X 8-9.5/*; textis stcrilibus omnibus cum hyphis lactiferis, sed lacte non 
viso. 

Fructifications turbinate or shape of a young agaric before 
breaking the veil, 3-4 cm. in diameter, 2.3-3 cm. high, greatly 
shrinking when dry, extremely viscid and even above, smooth be- 
low, whitish-gray drying light-buff above, purplish becoming tawny 
below (fig. 14) ; sterile base a conical projection, extended above 
as a broad percurrent stipe-like columella, whitish within and with- 
out, prosenchymatous with islands of parenchyma and hyaline food 
ducts dispersed ; peridium 260-350 fi thick, the outer % to % of 
which is composed of a gelatinous periclinal prosenchyma and the 
inner % to % of a more compact (dark staining) collapsed paren- 
chyma ( ?) ; gleba slightly more buffy-brownish than the sterile 
tissues, cavities.^small, globose to labyrinthif orm ; septa a meshy 
prosenchyma, here and there parenchymatous; basidia narrowly 
clavate, 4-spored ; sterigmata about 2-3 long ; spores brown, 
broadly obovoid-ellipsoid, verrucose, 10-11.5 X 8-9.5 fi with a thin, 
almost hyaline, closely applied utricle (fig. 15) ; no milk but brown 
ducts in all sterile tissues. 

Two inches under duff of Abies magnifica var. shastensis. Horse 
Camp, Mt. Shasta, Siskiyou county, California, Wm. B. Cooke, 
No. 10,216, type, July 18, 1938. Elevation 8000 ft. 

The collector's notes which follow are of interest. “ This speci- 
men looked at first like the bud of an agaric of some sort but 
when I sliced it in two I found it was not. I washed the dirt off 
and in so doing found that the outer layer became exceedingly 
viscid and slimy in my hands. At a point where one might say 
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the stipe ends and the columella begins, or if it were an agaric, 
where the pileus would eventually break away from the stalk 
leaving the veil or volva, was an area colored on the outer layers 
of the fructification with a purple color. The rest of the fructi- 
fication was rather pallid on the outside, being of a more or less 
white-gray color. There was no marked coloration inside, no 
change of color when bruised, no milky exudation.” 

It is rather perplexing to a taxonomist of the Gasteromycetes 
to find such a fungus as Dendrogaster elasmomycetoides. It could 
be, by the stretch of imagination, placed in any one of three genera. 
I am not entirely sure that my choice is the best. Perhaps a less 
conservative worker would erect a new genus for it. To aid him 
we might give these additional suggestions. This fungus has the 
form and some internal morphological characters of Elashtomyces, 
It has the spores of Hymenogaster, and although the collector says 
there was ” no milky exudation ” when fresh, there are neverthe- 
less a very few very dark-brown ducts in the sterile tissues and it 
may be that at certain stages of development of the fructifications 
these ducts are lactiferous. It therefore might be placed in Arcan- 
geliella along with A, Behrii and its so-called variety caudata. The 
writer, however, has decided in favor of Dendrogaster because of 
the character of the spores, columella, and the fact that the col- 
lector indicated no milk when fresh. He is also inclined after 
more recent study to the transfer of Arca>igeliella Behrii and its 
variants to the genus Dendrogaster. The more knowledge we have 
of the Gasteromycetes the more the evolutionary trends within the 
group become anastomosing lines. 

Young spores of D. elasmomycetoides are more or less truncate 
at the distal end with the utricle bulged or blister-like over the 
flat portion. 

6. Hydnangium oregonense sp. nov. 

Fructificationes 1-2 cm. crassae, depresso-globosae, superiicie laevi, albae 
vel brunnescentes ; peridio 110-175^1 crasso, strato externo 35-45/* crasso, 
pseudoparenchymato, interne hyphis periClinis et implicatis composite; gleba 
alba carneo- vel bninneo-rubescenti ; locellis parvis; septis hyphis laxis im- 
plicatis ; cystidiis monilif ormibus ; basidiis clavatis, 1-sporigeris, 30-37 X 
10-12.5 /*, sterigmatibus 18-25 /* longis ; sporis subhyalinis, echinulatis, aculeis 
2.5-6.3/* longis, lato-ellipsoideis, 16-17.7 X 14.4-15 /* (sine aculeis); odore 
fafinaceo. 
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Fructifications 1-2 cm. broad, depressed globose, smooth, white 
becoming marbled with light and dark-brownish spots; peridium 
llQ-175/i thick, duplex, outer 35-45/1 of pseudo-parench)mia, 
inner layer of periclinal and interwoven hyphae; gleba white be- 
coming flesh-pink, then brownish-pink; cavities small; septa of 
loosely woven hyphae; cystidia moniliform when present, exceed- 
ing the paraphyses 13-20 /i; basidia clavate, 30-37 X10-12.5/1, 
1-spored ; sterigmata long, stout, 18-25 /i long before spore forma- 
tion, becoming shorter with spore formation; spores almost hya- 
line, sharply echinulate (echinulae 2.5-6.3/1 long), broadly ellip- 
soid, 16-17.7 X 14.4-15/1 without echinulae; odor farinaceous. 

Under forest duff in mixed woods. Roaring River Fish Hatch- 
ery, Linn county, Oregon, April 30, 1938, 5*. M. Zeller, 8487, type. 

This is a most interesting species of Hydnangium, closely re- 
lated to H, monosporum Boud. & Pat. It differs from that spe- 
cies, however, in peridial structure and spore characters. In young 
specimens without spores the moniliform cystidia are very plentiful 
in certain cavities of a specimen; other cavities will have none. 
In older stages where spores are just beginning to form certain 
cavities near the peridium are lined with hymenium having so many 
mono-sterigmate basidia that they appear setose under the low 
power microscope. These sterigmata without spores are stout, 
obtuse, and 18-25 /i long. In cavities near the center of such 
fructifications where spores are mature these straight seta-like 
sterigmata are entirely lacking, each bearing a spore. 

7. Hysterangium aureum sp. nov. 

Fructificationes subsphaericae vel depresso-globosae, usque ad 1.3 cm. 
crassae, firmae, aureae; columella mediam fructificationem attingenti, leviter 
ramosa; peridio 325-450 /a crasso, non facile separabilibus, parenchymato, 
cellulis polyedricis usque ad 72 Ai crassis extus aureis, intus hyalinis; gleba 
brunneo-olivacea, locellis magnis, aliquentum e columella radiantibus, vacuis ; 
septis hyalinis, circa 80 m crassis, gelatinescentibus ; sporis elUpsoideis, utro- 
que rotundatis, hyalinis, 11-12.5 X 5/&. 

Fructifications subspherical becoming depressed-globose, up to 
1.3 cm. in diameter, firm, golden-brownish, drying darker ; . colu- 
mella reaching to center of fructification, somewhat branched ; pe- 
ridium 325-450 /X thick, not easily separable, parenchymatous, of 
polyhedral cells up to 72 /x in diam., outer cells golden, inner hya- 
line, no distinct layer of hyphae separating peridium and gleba; 
gleba brownish-olivaceous; cavities large, somewhat radiating; 
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empty ; septa hyaline, about 80 fi thick of gelified hyphae ; spores 
ellipsoid, rounded at both ends, hyaline, 11-12.5 X 5 /x. 

Under vine maple and conifers. Trout Creek Recreational Area, 
Linn county, Oregon; collected by S, M. Zeller, No. 8480, type. 
May 21, 1936. 

8. Hysterangium crassum (Tul.) Fischer. 

(Syn. H. clathroides var. crassum Tul.) 

Fructifications enveloped in a dense spawn of slender white, 
much branched rhizomorphs, up to 1.8 cm. in diameter, surface 
white becoming a warm brown, cottony with rhizomorphs and 
hyphae which adhere everywhere; peridium 70-1 10 /jl thick, easily 
removed, composed of a layer of compact, heavy-walled prosen- 
chyma of cells up to 6 /i in diameter, overlaid outside with hyphae 
about 3-3.8 fi in diameter with some clamp-connections and some- 
times covered with white crystals, and prosenchyma lined inside 
with a thin layer of soft parenchyma extremely variable in thick- 
ness, extending into interstices of the interrupted tramal peridium ; 
columella much branched ; gleba glaucous-virescent, becoming 
greenish-ashy and even clay-color, very dark-greenish in preser- 
vative; septa variable in thickness of intertwined, hyaline hyphae 
about 3.2 /A in diameter; cavities medium radiating; basidia nar- 
rowly clavate, 2-3-spored, early evanescent; spores sessile, oli- 
vaceous, fusiform acute or obtuse above, sometimes papillate, epi- 
spore thick, 17.5-20 X 5-6.3 fi; odor unpleasant at maturity. 

In a den§e spawn 2-4 inches under forest duff. Usually under 
maple, oak or conifers. 

The writer has been interested for a number of years in the 
habitat and general characters of this .species as it occurs under 
natural conditions. After once seen in the forest soil it cannot be 
mistaken a second time. . The heavy white spawn (so well illus- 
trated by Tulasne, pi, 2, fig, 2) is found under the forest duff. It 
is usually 2-4 inches thick and may spread through the soil for 
several feet. The spawn may be taken out in large pieces and 
the fructifications literally “ peeled ” or “ shucked ” out of the 
spawn, which is a compact meshihess of tiny white rhizomorphs 
and mycelium. It is most usually found in gravelly soil or in 
mountain soils where there is much rather finely crushed rock. 

It is evident this species is not even closely related to H. separa- 
bile {H, clathroides of Tulasne, Hesse, and Zeller & Dodge), and 
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Fischer (Schweiz. Zeits. Pilzk. 16: 103-105. 1938) was justified 
in raising it to specific rank. 

Many collections of H, crassum particularly from Oregon and 
California have been examined since those previously cited (Ann. 
Missouri Bot. Card. 16: 97. 1929) but space will not be given 

here to cite individual collections. 

9. Hysterangium separabile sp. nov. 

Fructificationes 1-1.5 cm. crassae, globosae, albae, brunnescentes ; super- 
ficic glabra; superne funiculi desunt, inf erne inconspicui; columella vulgo 
magna prominentiQue, mediam fructificationem attingenti vel a basi ramosa; 
peridio 220-450 At crasso, parenchymato, cellulis sphericis vel polyedricis, 
12-40 At crassis strato interno tenui, hyphis parvis, parallelis facile separa- 
bilibus composite; gleba viridi, siccata pallide vel obscure virido-olivascenti, 
locellis parvis, vacuis, polydericis vel irregularibus, aliquentum e columella 
radiantibus ; septis 85-140 At crassis, hyphis laxe implicatis circa 5-7 At crassis 
compositis, gelatin escentibus; basidiis longis, irregulariter cylindericis, 3-4- 
sportgeris (vulgo 3-sporigeris), sterigmatibus vel brevibus vel 16-18 long.; 
sporis olivaceis, lanceolatis, 12-19 X 6-8 At, cpisporo crasso, subrugoso 
laxoque, subinde papillatis; maturis odorc foetido; sapore grato junioribus. 

Fructifications up to 1.5 cm. in diameter, globose, becoming very 
irregular on drying, white when young becoming pale ochraceous- 
buff or light ochraceous-salmon when fresh, becoming buff-pink to 
onion-skin pink where bruised, drying ochraceous tawny to mummy- 
brown; fibrils none above, but variable from terete and free to 
innate or appressed below ; columella usually large and prominent, 
reaching half way to apex of fructification or often branching near 
the base; peridium 220-450 /a thick, parenchymatous, the cells 
spherical to polyhedral, varying from 12-40 ai in diameter with a 
very thin filamentous layer between the parenchyma and gleba, 
easily separable ; gleba green when fresh, becoming citrine drab or 
grayish-olive to dark greenish-olive on drying ; cavities polyhedral 
to irregular, with a tendency to radiate from the columella, small, 
empty ; septa 85-140 fi thick, composed of large, thin-walled, loosely 
woven hyphae, up to 5-7 fi in diameter, finally becoming highly 
gelatinized ; basidia long, irregularly cylindrical, 3-4-spored (mostly 
3-spored) ; sterigmata usually short, although sometimes becoming 
16-18/4 long; spores acrogenous, olivaceous in mass, lanceolate, 
12-19 X 6-^/4 (averaging 15.3 ±0.9/4 long), with a thick epi- 
spore which sometimes is slightly roughened and becomes loosened 
in age, sometimes papillate at apex; odor offensive at maturity; 
taste pleasant when young. 

Hypogeous under conifers and deciduous trees and shrubs. It 
has a wide distribution in the New England States, New York, 
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Wyoming, Arizona, Oregon, and California; Chile and Argentina 
in South America, and in Europe. 

Hysterangium separabile is the name proposed for that species 
which has gone erroneously under the name of H, clathroides ever 
since the time of Tulasne.® The concept persisted through publi- 
cation by Hesse, Buckholz, and Ed. Fischer, until recently when 
the latter studied Vittadini's type of H. clathroides and found it to 
be distinct. For the most part therefore the citations of specimens 
under the name H. clathroides in a previous publication (Ann. 
Missouri Bot. Card. 16: 95-96. 1929) apply to H, separabile. 

Since 1929 many collections of this species have been received 
from various localities and many have been found in Oregon but 
space will not be given to their citation here. The following large 
collection of both dried and preserved material is designated as the 
type of H, separabile: Oregon, Linn county, Trout Creek Forest 
Camp Recreational Area, May 21, 1938, 5*. M. Zeller, No. 8479, 
type. 

The peridium of this now historical species is almost entirely 
parenchyma. There is, however, a very thin layer of very fine, 
hyaline hyphae lining the inside of the parenchyma. The outer 
surface of the parenchymatous layer oxidizes at a rather early 
stage, becoming brownish and the smaller cells in this region may 
be found collapsed and may easily be mistacken for hyphae. The 
character oj the surface is one distinguishing feature separating it 
from H, affine, 

10. Hysterangium Setchellii Fischer, Ber. Schweiz. Bot. Ges. 
48:33. 1938. 

Fructifications subglobose, 0.5— 1.5 cm. in diain., from abundantly 
branched, white mycelium; surface finely scurfy, brownish in pre- 
servative; peridium easily separable, 110‘-180/ii thick, of very com- 
pact, large gelatinous hyphae, the very thin splitting layer next to 
the gleba of much finer texture; gleba cartilaginous, dull slaty 
color, with broad milk-white septa, which radiate, scarcely branch- 
ing from the center of the fructification to the .peridium, and form 
an interrupted, more or less thick tramal peridium; columella 
prominent, white, reaching Yz to % to summit of fructification, 
scarcely branched except for the large septa (above) ; cavities 
relatively small, elongate, narrow, radiating ; spores brownish-olive, 
fusiform, 14-19 X 5-6 ft. 

* Sec reference to Fischer under H, crassum. 
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In duff under Quercus densifoUa, Sunset Park, Santa Clara 
county, California, May 17, 1903, A^. L. Gardner, No. 146, type 
(in Univ. of Calif. Herb.). 

The type of this species was loaned to the writer through the 
kindness of Dr. Lee Bonar. An amended description is presented 
above. The peridium of //. Setchellii, although evidently of a 
fundamental (primary) filamentous type, is so compact it might 
easily be construed by some as prosenchyma. The hyphae, how- 
ever, are so parallel that the peridium is essentially filamentous. 

In H, Setchellii and H. crassirhachis we have another pair of 
species illustrating the extreme parallelism between the two distinct 
groups of species in the genus Hysterangimn. Our late colleague. 
Dr. Ed. Fischer, pointed out in his discussion of H. Setchellii the 
primitive nature of the species, a possible transition form from 
Gautieria, but on the other hand also its similarity to H, crassirha- 
chis, a representative of that group of species having a pseudo- 
parenchymatous or hy menial peridium. Several distinct pairs of 
species illustrate the strict parallelism between these two groups 
of species. For instance, to mention those with primary peridium 
first in each case, there are Hysterangimn Darkeri Zeller and H. 
Phillipsii Harkness, //. Fischeri Zeller & Dodge and H. affine 
Massee & Rodw., //. cistophilum (Tul.) Zeller & Dodge and H. 
separabile Zeller, and H, Seichellii Fischer and H, crassirhachis 
Zeller & Dodge. If the one group is to be considered more primi- 
tive than the other it would seem necessary also to consider that 
the pairing species in the parallel line having hymenial peridium did 
not lag far -behind the original line of development in the genus. 
In this connection it should be stated that there are many inter- 
mediate species in which the primary peridium persists along with 
the hymenial peridium. 

If Fischer's contention is correct and a so-called hymenial 
p>eridium of parenchyma indicates a higher developmental stage 
in the phylogeny among the species of the genus Hysterangimn, 
should one not look for a predominance of such structures in so- 
called higher families such as Proto phallaceae and Clathraceae on 
the one hand and Gelopellaceae and Phallaceae on the other ? This 
is not the case, however; the peridial structure in most of the 
genera of these families is primary. 



206 


Mycologia, Vol. 33, 1941 


It might perhaps be more logical to consider that there may be 
several lines of development within the genus Hysterangium, and 
that species having a spore magnitude similar to genera above and 
below may be considered within the most direct line of develop- 
ment. Such a concept would place Hysterangium Darken in the 
key position among the species of the genus with H. PhUlipsii hav- 
ing closest affinities as to spore size and characters. The direct 
line would therefore be from Protogaster through Rhisopogon to 
Hysterangium Darkeri, thence to the Protophallaceae and Clath- 
raceae. There must be some unknown steps between Hysteran- 
gium Darkeri and the Gelopellaceae, but the final connection seems 
logical. 

11. Leucogaster levisporus sp. nov. 

Fructificationes circa 2.5 cm. crassac, globosae vel irregulares, creteo- 
albae, griseol escentes; funiculis non raris; peridio 100-120 siccitate 25- 
50 crasso, e parenchymate e cellulis hyalinis, polyedricis, composite ; glcba 
alba, loceilis maturis a sparis farctis; septis prosenchymatibus, circa 30-45 m 
crassis; basidiis clavatis, longis, superne 6-7 M crassis, 4-sporigeris, sterig- 
matibus usque ad 22.5 a longis, 2.5 a latis; sporis hyalinis, sphericis vcl 
ellipsoideis, 10-12.5 a crass., levibus, episporo 1.2-1. 5 a crasso, utriculoque 
gelatinoso, 0.6-0.75 a crasso vestitis; conidiis levibus, hyalinis, ellipsoideis, 
ceterum ut basidiosporis. 

Fructifications up to 2.5 cm. in diameter, globose to irregular, 
chalk or milky- white becoming grayish; fibrils rather abundant; 
peridium 100-120 a thick, drying 25-50 a, composed of hyaline 
thin-walled parenchyma of polygonal cells which collapse on dry- 
ing; gleba white, lacunae filled with spores at maturity; septa 
prosench)rmatous, about 30-45 a thick ; hymenium of long-pedi- 
celled basidia and conidiophores ; basidia clavate of various lengths, 
6-7 A broad above, 4-spored ; sterigmata of various lengths, up to 
22.5X2.5 a; spores hyaline, spherical to ellipsoid, 10-12.5 a, 
smooth with an epispore 1.2-1.5 a thick, covered by a gelatinous 
sheath about half as thick; conidia on long simple conidiophores, 
smooth, hyaline, and epispore as in basidiospores, ellipsoid. 

In coniferous forest duff, Hat Point, 23 miles above Imnaha, 
Wallowa county, Oregon, A. M, Rogers, July 26, 1939, 

Leucogaster levisporus is distinguished by the smooth spores 
and , parenchymatous peridium. 
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12. Leucogaster magnatus (Harkness) comb. nov. 

(Syn. Leucophlebs magnata Harkness.) 

Fructifications up to 3 cm. in diameter, subglobose or elongate, 
white to ochraceous, smooth: peridium 120-150 thick, composed 
of fine, thick-walled, closely woven hyphae, white ; gleba white, the 
freshly cut surface often showing a blue tint which soon vanishes, 
cavities decreasing in size toward the surface, sometimes full of 
cobwebby hyphae like a capillitium, often filled with spores ; septa 
thin, homogeneous, 60-80 fi thick, composed of closely woven, 
hyaline hyphae; chlamydospores borne terminally on long slender 
branches of the cavity hyphae, hyaline, spherical, with very fine 
beaded echinulae, enclosed in a gelatinous sheath, 13/i in diam. ; 
basidia pyriform at tip, various lengths, 2- and 4-spored ; basidio- 
spores same in appearance as chlamydospores ; peculiar odor. 

Under conifers and broad-leaved trees. Western Oregon and 
California. 

Specimens examined in addition to those previously reported: 

Oregon : Benton county, Alsea Mt., Dec. 10, 1938, Dr, and Mrs, 
D. P. Rogers (in Zeller Herb. 8511, 8513) ; 6 miles SW of Philo- 
math, Nov. 11, 1939, Max Doty, 

California: H, E, Parks, No. 37h (sent in as L, citrinus), 

13. Secotium eburneum sp. nov. 

Fructificationes 1-1.5 cm. altae, 2.5 cm. crassae; pileo crasso-turbinato, 2.5 
cm. crasso, 1-1.2 cm. alto; superficie laevi glutinosa, eburnea; stipite conico, 
inferne crasso superne in columellam crassam percurrentem procurrenti, 
solido, albo; peridio superne circa 1 mm. crasso, inferne tenuo e stipite 
separabili ; gleba gilva, locellis parvis, e columella leviter radiantibus ; sporis 
fusco-brunneis,* leviter verrucosis, ellipsoideis vel ovoideis, 13-15 X 8.7-10 M. 

Fructifications 1-1.5 cm. tall, 2.5 cm. broad; cap broadly tur- 
binate, 2.5 cm. broad, 1-1.2 cm. high (fig. 12) ; surface smooth 
very slimy, viscid, pure glistening white; stipe hardly exceeding 
the cap below, conical, percurrent with broad bulbose base, solid, 
white throughout; peridium about 1 mm. thick above, thinner be- 
low ; gleba gilvous, cavities small with a radiating tendency ; basidia 
not seen ; spores dark-brown, very slightly roughened, ellipsoid to 
ovoid, 13-15 X 8.7-10 ft (fig. 13). 

Under duff of White Pine, Monument Peak, Linn county, Ore- 
gon, Helen M. Gilkey, June 8, 1940, type. 
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14. Secotium longipes sp. nov. 

Fructificationes 11-14 cm. altae, aliquantulum tenuibus; pileo 3-4 cm. 
longo, ad basim 1-2 cm. crasso, oblongo-ellipsoideo vel acute conico, apice 
acuminate, basi truncata, fibrillis longis decurrentibus ornata, superficie 
glabra, in feme in longitudinem striata vel subrimosa, pallide lutea, siccitate 
pallida vel obscure brunnes; stipite 2-2.5 mm. crasso, tereti, aequo cavo vel 
farcto, tenaci, glabro vel substriato, inferne subfibrilloso, concolori, ad basim 
fuscescenti; gleba fusco-brunnea, locellis magnis, elongatibus perumque e 
stipite radiantibus ; cystidiis magnis, oblongis ,* sporis fuscis, laevibus, ovoideis 
vel ellipsoideis, episporo crasso, 11-14 X 6-8.5/*. 

Fructifications, 11-14 cm. tall, rather slender (fig. 1); pileus 
3-4 cm. long, 1-2 cm. broad at the base, oblong-ellipsoid to nar- 
rowly conical, apex sharply acuminate, base truncate with long 
decurrent fibrils which are lighter than the pileus, surface smooth, 
appearing somewhat longitudinally striate below, becoming some- 
what rimose, yellowish-buflF, drying lighter or dark-brown where 
bruised; stem f^lO cm. long below pileus, 2-2.5 mm. diameter, 
terete, equal, hollow or stuffed, tough, smooth to slightly striate, 
slightly fibrillose below, concolorous, darker at the foot ; gleba raw 
umber, coarsely cellular, cells elongate separated by thin anastomos- 
ing lamellar partitions; cystidia large, oblong; spores dark brown, 
smooth, ovoid to ellipsoid with thick epispore, with germ-pore at 
distal end, sometimes conjugating laterally, 11-14 X 6-8.5 fi (fig. 
2 ). 

Scattered, on soil in marshy alpine meadow along creek, under 
Ceanothus velutinus and Pruniis emarginatus, elevation 5700 ft., 
on south slope of Mt. Shasta, Siskiyou Co., California. July. 
Collected by Wm, B. Cooke, Nos. 10211, 10259, 13320, type. 

Mr. Cooke’s notes on the habitat of Secotium longipes are as 
follows ; 

“ In the transition zone where it merges with the Canadian zone 

Figs. 1-17. Drawings by Mrs. D. P. Rogers. 1, Secotium longipes, nat. 
size; 2, spores of S. longipes, X 1000; 3, Sedecula pulvinata, nat. size; 4, 
vertical median section of S, pulvinata, nat. size; 5, spores of S, pulvinata, 
X 500 ; 6, Secotium polytrichoides, X 1.5 ; 7, spores of S. polytrichoides, 
X 1000; 8, pileus of S. polytrichoides with one side cut away showing the 
lamellation of the gleba, X 4 ; 9, Secotium nubigenum, nat. size ; 10, vertical 
median section of S. nubigenum, nat. size; 11, spores of 5*. nubigenum, X 
1000; 12, vertical median section of S. eburneum, nat. size; 13, spores of 
i". eburneum, X 1000; 14, vertical median section of Dendrogaster elasmo- 
mycetoides, nat. size; 15, spores of D. elasmomycetoides, X 1000; 16, ver- 
tical median section of Secotium pingue, nat. size; 17, spores of S. pingue, 
X 1000. 
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on the south slope of Mt. Shasta is a large Veratrum meadow 
known as Wagon Camp. The west end of Wagon Camp is formed 
through the origin of a rather large spring. This spring flows to 
the junction with the west fork of Panther Creek until mid summer 
when it dries back toward its source. The area from which these 
specimens were taken includes a small flat marshy ‘ alluvial bot- 
toms * type of location along the permanent portion of this creek. 
This bottoms section is about 5 ft. wide at the point where the 
specimens were collected. The forest is mainly Abies magnifica 
var. shastensis and A. concolor. Ceanothus velutinns and Primus 
cmarginatus form the understory at this point. Herbage along the 
creek includes species of Mimulus, Epilobium, Salvia, and various 
grasses. Fructifications of the fungus were scattered. At ma- 
turity the pileus droops to the ground making the older fruiting 
bodies rather inconspicuous.” 

15. Secotium lutescens Lloyd. 

A study of the type material loaned by John A. Stevenson, 
Mycological Collections, Bureau of Plant Industry, USD A., re- 
vealed that this is not a Secotium, but rather an Agaric. It is 
most probably some species of Galera, 

The spores are ellipsoid to ovoid, germ pore at distal end, at- 
tached obliquely below, brown, 11.2-13.2x6.2-7.6/*. 

16. Secotium nubigenum Harkness. 

Through certain “ acts of God ” in California the type of this 
species has evidently been destroyed, there being no specimen 
under that name in the Harkness collections at the California 
Academy of Science or at the Dudley Herbarium, Stanford Uni- 
versity. The Harkness species is so distinct in spore size and other 
characters, however, that material collected on Mt. Shasta by Wm. 
B. Cooke (No. 10174) was readily referred to it. The specimens 
were growing on rotten logs of Abies magnifica var. shastensis, 
July 1, 1938. 

The formal description of S, nubigenum is as follows : 

Fructifications gregarious or solitary, subglobose to turbinate, 
-subpileate and umbonate, base more or less conical and covered 
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by a scanty, evanescent veil, 1.5-4 cm. broad, 2-4 cm. tall (figs. 
9, 10) ; surface grayish straw-colored to darker, smooth ; peridium 
thin, sometimes breaking away from the stipe below; gleba 
brown, with variable sized cavities ; stipe stout, somewhat bulbose, 
tapering upward, percurrent above; a few ovoid cystidia present; 
spores ellipsoid to ovoid, brown, smooth, 6.S-8.2 X 4.9-5 .4 fi 
(fig. 11). 

17. Secotium pingue sp. nov. 

Fructificationes 5-6 cm. altae, 5 cm. crassae; pileo depresso-globoso, firmo, 
ad basim penitus excavato, superficie laevi, luteo-albida cum maculis brunneo- 
lutescentibus ; stipite concolori, glabro, sursum attenuate, inferne ultra 2 cm. 
crasso, superne in columellam crassam percurrentem procurrenti, farcto; 
peridio superne circa 2 mm. crasso, inferne tenuissimo e stipite separabili; 
gleba fusco-brunnea, locellis parvis, e columella radiantibus ; basidiis anguste 
clavatis, 2- et 4-sporigeris ; sporis fusco-brunneis, ovoideo-ellipsoideis, verru- 
cosis, 12.5-16.3 X 8-9.5 m. 

Fructifications 5-6 cm. tall, 5 cm. broad; cap depressed globose, 
base excavated % the way up the columella, firm (fig. 16) ; sur- 
face smooth, buffy whitish with brownish-yellow spots in preserva- 
tive; stipe concolorous smooth, tapering upward, over 2 cm. in 
diameter below, percurrent as a stout columella, stuffed ; peridium 
about 2 mm. thick above, very thin below where it separates from 
the stipe; gleba Dresden brown in preservative; cavities small, 
radiating from the columella; basidia narrowly clavate, 2- and 
4-spored; spores dark brown, ovoid-ellipsoid, verrucose, 12.5- 
16.3X8-9.5 /A (FIG. 17). 

Under duff on Abies, grove south of Horse Camp, Mt. Shasta, 
California, July 25, 1939, Wm, B, Cooke, No. 13362, type (in 
Zeller Herb.). 

Under oil immersion the spores are distinctly verrucose, espe- 
cially so at and near the distal end. In lactophenol-fuchsin-methol- 
blue the spores show a closely applied gelatinous sheath (utricle). 
Many spores have a very short papillate remains of the sterigma. 
Sought out by rodents. 

18. Secotium polytrichoides sp. nov. 

Fructificationes 3.5-11 cm. altae, tenuissimae ; pileo 6-12 mm. alto, ad 
basim 3-4 mm. crasso, ellipsoideo vel conico, apice acuto, basi attenuata vel 
truncata, margine fibrillis albis longis decurrentibus fimbriato, superficie 
glabra, infeme subrimosa, cremea, siccitate obscuriore; stipite 1-2 mm. 
crasso, terete, aequo, tenaci, glabro, concolori; gleba fusco-brunnea, locellis 
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paucis, elongatis, plerumque e stipite radiantibus ; sporis fusco-brunneis, 
laevibus, obovoideis, episporo crasso, 8.7-10 X 5.8-6.3 

Fructifications 3.5-11 cm. tall, very slender (fig. 6) ; pileus 6-12 
nim. long, 3-4 mm. broad at the base, ellipsoid or conical, apex 
acute, base attenuate or truncate at maturity, margin fimbriate, 
mostly with long decurrent, whitish fibrils, surface smooth, some- 
what rimose below, tan, drying darker; stem 3-9 cm. long below 
the pileus, 1-2 mm. in diameter, terete, equal, tough, smooth, con- 
colorous; gleba dark-brown, cavities few, elongate, separated by 
thin anastomosing lamellar partitions (fig. 8) ; spores dark-brown, 
smooth, obovoid with a thick epispore, 8.7-10 X 5.8-6.3 /a (fig. 7). 

Scatteringly gregarious, on moist ground among grass and 
rushes, elevation 8100 ft.. Horse Camp, Mt. Shasta, Siskiyou 
county, California. July and August. Collected by Wm. B, 
Cooke, Nos. 7646 (in Univ. of Calif. Herb. No. 568640), 8612, 
8623, 8660, 10276 type, 13313. 

The small nodding caps on very slender wire-like stems remind 
one of the stalked fruiting capsules of the moss. Polytrichum, with 
calyptra closely hugging the capsule and .stem ; some of them are 
not much larger. 

Sedecula gen. nov. 

Fructificationes hypogeae, pulvinatae, coriaceac, sine basi stcrili radicibus- 
que; peridio crasso, superne coriaceo, inf erne paene obsolete dehiscentique ; 
gleba atra, pulver?icenti, cum venis crassis albis, a peridio in centrum ver- 
gentibus, ceterum ut Sclerodermatis; sporis brunneis, ellipsoideis vel ir- 
regularibus, laevibus. 

Fructifications hypogeous, pulvinate, leathery, without sterile 
base or radicle; peridium thick, leathery above, almost obsolete 
below, dehiscing below ; gleba black with broad whitish veins ex- 
tending inward from the peridium, becoming powdery and other- 
wise as in Scleroderma; spores brown, ellipsoid to irregular, 
smooth. 

Type species, Sedecula pulvinata. 

This odd genus because of its heavy peridium and glebal. char- 
acters is referred to the Sclerodermataceae, Young specimens 
should be studied to learn the sequence of glebal development. 
From the 3 mature specimens at hand development of the gleba 
woufd appear to be centripetal. 
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19. Sedecula pulvinata sp. nov. 

Fructificationes pulvinatae, 2-6 cm. crassae, 1-3 cm. altac, super Bcic glabra 
vel granulosa, alba vel griseola; peridio tenaci, coriaceo, superne 2-3 mm. 
crasso, inferne tenui subevanescentique, peridii crassi marginibus leviter 
involutis, parenchymaticis, albidis, cellulis magnis compositis; glebae parieti- 
bus magnis in centrum a peridiis vergentibus; gleba atra, pulverascenti ; 
basidiis clavatis, 2-sporigeris, sterigmatibus brevibus; sporis obscure brun- 
neis, ovoideis vel subellipsoideis vel irregularibus, breve pedicellatis, 23-26 X 
13-16.2/*. 

Fructifications pulvinate, 2-6 cm. broad, 1-3 cm. high, surface 
smooth to granular, white to grayish (figs. 3, 4) ; peridium tough, 
leathery, 2-3 mm. thick above, thin and almost evanescent below, 
margin of thicker peridium usually somewhat rolled under so as 
sometimes to elevate the basal or under side having the thinner 
peridial cover, composed of whitish parenchyma of large cells with 
heavy gelatinized walls: larger partitions of the gleba (plates) ex- 
tend centripetally to unequal depths toward the base and center 
from the peridium with which they have unbroken connection and 
the same structure; gleba black except for the whitish partitions 
(plates), becoming powdery at maturity; basidia narrrow-clavate, 
2-spored ; sterigmata about as long as the spores, slender ; spores 
dark-brown (black in mass), ovoid to somewhat ellipsoid or irregu- 
lar, usually very short-pedicellate, 23-26 X 13-16.2 /x (fig. 5). 

Under Shasta Fir duff, elevation 7000 feet on Mt. Shasta, 
Siskiyou county, California, IV, B, Cooke, No. 10,307, type. Sept. 
16, 1938. (In Cooke Herb, and in Zeller Herb. No. 8497,) 

20. Abstoma reticulatum Cunningham. 

Under Cypress, Point Lobos near Pacific Grove, Monterey 
county, Calif, Two collections were taken by Dr. Gertrude S. 
Burlingham, Jan. 6 and Mar. 26, 1937. 

It is of interest to give this first report of a species of Abstoma 
from America, the genus having been reported before from Aus- 
tralia and New Zealand only. Dr. G. H. Cunningham, author of 
the genus, says in verification of our identification of one of the 
California collections, “ I should refer it with confidence to A. 
reticulatum,'' 

21. Calvatia tatrensis Hollos. 

Hat Point about 23 miles above Imnaha, Wallowa county, Ore- 
gon ; collected by Dr. D. P, Rogers, July 27, 1939. 
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This is the first report of this fungus from America but it 
answers the description by Hollos perfectly, and occurs at altitudes 
in Oregon mountains similar to those reported by Hollos in central 
Europe. 

22. Endogone rosea sp. nov. 

Fructificationes spheroideae vel pyriformibus, basi sterili inferne attenuata, 
cum funiculo tenui, 3-9 mm. crassae; superficie levi, alba, griseolescenti ; 
intus zygosporiferae roseae, firmae; zygosporis in parte superiore dissipatis 
e conjugatione hypharum magnarum duarum ortis, 110-125 X 60-90 m. 

Fructifications spheroid to pyriform, attached below by a sterile 
base, 3-9 mm. in diam. ; surface smooth, white, becoming grayish ; 
zygosporiferous interior a rosy-color, firm; zygospores arising 
scatteringly throughout the upper portion, from the conjugation 
of two large swollen hyphae from which cells are cut by subtending 
septa, 110-125X60-90/1. 

About one inch under forest duff. Collected by H. M, Gilkey, 
foot of Alsea Mt., Benton Co., Oregon. 



THE TAXONOMY OF ZENKER'S 
LEPTOSTROMA CAMELLIAE 


William W. Diehl 
(with 1 figure) 

Over a century ago Zenker ' published a sliort account of a 
newly discovered fungus found upon leaves of Camellia japonica. 
He did not explain where the fungus and its host were found ; but 
it is a natural assumption that it was in Germany, either at Jena 
where he lived or nearby, since by that time Camellia culture had 
ceased to be a novelty. It is, moreover, most unlikely that the 
specimen was found distant from that locality or the record would 
be explicit. Although the species would seem to be morphologically 
distinctive and it was duly recorded in the Sylloge Fungorum of 
Saccardo, there appears to have been no other record of it despite 
the fact that it might have been expected to appear again upon 
Camellias. 


AN AMERICAN RECORD 

That Zenker’s description and illustrations (fig. A) are trust- 
worthy is, however, borne out by the evidence of some specimens 
sent from the A. & M. College of Mississippi in November 1931 
and also from Meridian, Miss. (fig. B), in December 1931.® The 
writer identified these specimens and was naturally impressed by 
the startling reappearance of Zenker’s species after the lapse of 
nearly a century. It seemed, therefore, worth while to attempt an 
explanation for this reappearance and to obtain, if possible, more 
complete information on the life history of the fungus since there 
was a possibility that it might be a pathogen newly arrived in 

1 Zenker, J. C. Ueber einen neuen Pilz auf Camellia japonica. Flora 
17> : 211-213. pi. III, fig, 1-7, 1834. 

“ These specimens were collected by Clay Lyle and M. L. Grimes, respec- 
tively ; Mr. Lyle’s specimen was most kindly made available by Miss V. K. 
Charles. 
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America. The fungus was, consequently, given more thorough 
study than would be accorded the usual problem in specific identi- 
fication, including cultivating it upon artificial media and searching 
for it in the field. 

APPEARANCE OF THE SPECIMENS 

The specimens were small, black, button-like pads about 2 mm. 
in diameter, firmly attached or agglutinated to the surface of the 
green Camellia leaf, with every indication of having grown there 
either out of the leaf or from some insect upon it. There was no 
discoloration of the leaves and a study of stained sections of the 
leaf tissues with the attached fungous pads made free-hand and 
of imbedded material cut with the microtome,'* failed to disclose 
any hyphae within the leaf tissues. There was likewise no sign 
of insect remains upon which the fungus might have subsisted. 

CULTURES ON ARTIFICIAL MEDIA 

Pure cultures were easily obtained upon cornmeal agar, and 
transfers to several of the common agar media grew readily to 
form a gray cottony growth that in tubes with waxed stoppers did 
not form any fructifications during the entire year they were kept 
under observation. The only diagnostic feature noted was clamp- 
connection -hyphae which suggested that the fungus was a Basidio- 
mycete. 


FIELD OBSERVATIONS 

I^te in December 1932 on a motor trip from Washington, D. C., 
to South Florida, considerable time was spent at likely places on 
the way in looking for this fungus upon the leaves of Camellia 
bushes. On the return, however, at Savannah, Ga. (Jan. 6, 1933) 
a stop was made at a commercial nursery to examine a large col- 
lection of Camellia plants where the answer to the problem ap- 
peared made to order: 

Numerous large bushes were growing luxuriantly in the pro- 
tection of a lath-shade. The lower leaves on many bushes were 

« The writer is indebted to Dr. R. M. Whelden, of Cambridge, Mass., for 
the preparation of these microtome sections. 
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liberally speckled, chiefly on the under surfaces, with black, button- 
shaped fungous pads similar to those on the specimens from 
Mississippi. In the Georgia material, the “ buttons ” were, how- 
ever, of smaller diameter — ^possibly a different but related species ! 
It was noted that the “ buttons ” were especially common on leaves 
near the ground becoming scarcer above two feet high. As in the 
Mississippi specimens there was here no discoloration of the leaves 
where these “ buttons ” were attached. Leaves were searched for 
evidence of scale or other possible insect host upon which the 
fungus might have grown, but the foliage was exceptionally clean 
and free from any suggestive insect host. It was reasoned that, 
since most of these black fungous “ buttons ” were on the lower 
sides of the leaves, more rarely on top, chiefly near the ground, 
they might have been projected from some point of origin be- 
low. On the ground in the deep shade of these evergreen 
bushes was a checker-board pattern of wood slivers, decaying 
fragments of the lioxes which had originally contained the rooted 
Camellia cuttings now become large bushes. As the roots had 
grown through the rotted bottoms of these boxes into the soil 
below, all the boxes had disintegrated except for the upper parts 
of the sides now left as slivers. These decayed remnants of the 
boxes were liberally studded with the funnel-shaped fruits of a 
bird’s-nest fungus, which was later identified as Cyathus pallidus 
Berk. & Curt.; and the eggs or peridioles of this fungus were 
identical with the black, button-like pads upon the foliage above. 
With this comparable case in evidence it is a relatively simple 
matter to identify the glutinous, black, button-like fungous pads 
on the Camellia leaves from Mississippi (fig. B) as peridioles 
belonging to some species of Cyathus, 

THE SYNONYMY OF LEPTOSTROMA CAMELLIAE 

Zenker’s fungus might, of course, be referred to other genera 
were it not for the presence of remnants of a well developed 
funiculus actually indicated by the apical papilla in Zenker’s illus- 
trations here reproduced (fig. A: 3-6) as well as shown in the 
illustration of the section of a Mississippi specimen where it is 
under the attached periodiole (fig. C). In certain of the Mis- 
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sissippi material the funiculus was coiled up, appearing as an 
apical papilla oriented in reverse with relation to the Camellia leaf 
as in Zenker’s illustration. The spores are similar in size and 
shape to those of Cyathus stercoreus (Schw.) De-Toni, which was 
not known to occur in Europe in 1834, although it is now recog- 
nized as practically cosmopolitan. It is ubiquitous on dung and 
manured substrata and is a species most likely to have been grow- 
ing upon the ground or upon wooden receptacles in which Zenker’s 
Camellia bushes were grown. The extremely glutinous surface of 
wetted peridioles of this species causes them to adhere closely to 
any substratum. 

No attempt is made at this time to explain how peridioles could 
be ])rojected through the air to leaves above the sporocarps of this 
species, but G. W. Martin’s account ^ of the dissemination by 
spattering raindrops of peridioles in the related Crucihulum vulgare 
is very suggestive. 

CONCLUSION 

Leptostroma Camelliae Zenker, hitherto unknown except for the 
original description of a fungus on Camellia leaves, is here iden- 
tified as peridioles of Cyathus stercoreus (Schw.) De-Toni. The 
peridioles of this species as well as of the related C. pallidus Berk. 
& Curt, when projected onto leaves and other objects adhere so 
closely by means of a glutinous coating that they appear to have 
grown in that position. 

Bureau of Plant Industry, 

U. S. Di:partment of Agriculture 

4 Martin, G. W. Basidia and spores of the Nidulariaceae. Mycologia 19: 
234-247. 1927. 

Fig. 1, Aj reproduction of Zenker's illustration of Leptostroma Camelliae 
from Flora 17: pi. III. 1834; B, photograph from watercolor drawing of 
two Camellia leaves from Meridian, Miss., 1931, showing attached peridioles 
of Cyathus stercoreus ( X 0.6) ; C, photomicrograph of vertical section 
through peridiole of Cyathus stercoreus attached to Camellia leaf (X 400). 
(Photographs by M. L. F. Foubert.) 




OBSERVATIONS ON CERTAIN SPECIES 
OF APHANOMYCES ^ 

Victor M. Cutter, Jr. 

(with is figures) 

While searching for Phycomycetous fungi in the submerged 
exuviae of aquatic insects during the summer of 1940, several 
interesting species of the genus Aphanomyces were encountered. 
The identity of two of these proved puzzling and a search of the 
existing literature on the subject indicated that neither of them 
corresponded completely with any published description. Since 
these forms appeared to be fairly common in the vicinity of Ann 
Arbor, Michigan, further study of them seemed desirable. At the 
same time, Dr. F. K. Sparrow, Jr., kindly made available pre- 
served material of a number of other species of Aphanomyces, 
collected from time to time by him. A study of these forms re- 
vealed a great deal of variation among them. Since the preserved 
material was in excellent condition, it appeared worthwhile to 
undertake a comparative morphological study of as many of the 
aquatic species of this genus as possible’ in the hope of clarifying 
to some extent certain obscure aspects of these fungi, in particular, 
specific limits. 

The genus Aphanomyces was erected by de Bary in 1860 and 
since that time approximately 20 more or less distinct species have 
been described by various workers from many parts of the world. 
It is interesting to note that the species are for the most part dis- 
tributed in the temperate zones, and few records are extant from 
any tropical countries. Species have been described from many 
types of substrate, including other aquatic fungi, algae, the exuviae 
of aquatic insects, insect cadavers in water, aquatic animals, and 
higher plants. 

The members of this genus fall into two main categories de- 

1 G>ntribution from the Department of Botany, Univ. of Michigan No. 
770. 
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pendent on the characteristics of the oogonial wall, which may be 
smooth or variously ornamented. Species with smooth oogonial 
walls, of which A, laevis de Bary may be considered typical, are 
for the most part saprophytes on various organic substrates or 
parasites of aquatic animals and higher plants. Drechsler (5) has 
described a series of smooth walled congeneric forms occurring in 
nature as parasites of various vegetables, all of which may be culti- 
vated as saprophytes on artificial media, and hence are probably 
only facultative parasites. A, laevis de Bary, apparently the most 
commonly collected species of the genus, has been reported from a 
wide variety of substrates, usually from aquatic habitats. Coker 
(2), Couch (3), and Petersen (9) have pointed out that it is in 
all probability a very variable species. Bartsch and Wolf (1) 
have described a smooth walled species A, acinctophagus which at- 
tacks the protozoan Acineta flava. A. helicoides Minden, the re- 
maining smooth walled species, has been reported on ant eggs in 
water. The other species of the genus are all characterized by 
the t)resence on the oogonial walls of roughenings, tuberculations, 
or s])ines. To judge from the infrequent reports in the literature 
these species are of sporadic occurrence, and as far as is now 
known are strictly aquatic. Couch (3) has pointed out that most 
of them upon occasion show parasitic tendencies. The only thor- 
oughly investigated form in this series, A, exoparasiticus Coker & 
Couch, has been shown (3) to act under various conditions as a 
parasite, a hemi-parasite, or a true saprophyte. 

Little is known concerning the degree of intergradation occur- 
ring among the several closely related species with ornamented 
oogonial walls. This is probably due in part to the difficulties 
involved in securing sufficient material for a comparative study, 
and in part to certain obvious discrepancies in the older literature 
which obscure our conceptions of specific limits. The results of 
the present study indicate, however, that the thickness of the 
oospore wall is remarkably consistent in a given species and fur- 
nishes a most important and reliable supplementary character for 
the separation of species. This will be discussed under the species 
concerned. 

Materials for this investigation were obtained from numerous 
^ collections of insects, exuviae, and algae in the vicinity of Ann 
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Arbor, Michigan, and in preserved material of similar type col- 
lected by Sparrow from Denmark, England, Ithaca, N. Y., Cold 
Spring Harbor, N. Y., and Arlington, Mass. For the most part 
no attempts were made to grow these forms in pure culture, and 
all observations were made from material in situ. However, A. 
laevis and A. hclic aides were both grown in water culture for a 
short period of time on the boiled cotyledons of Indian Hemp. 
With one or two exceptions, cultures of the forms so grown re- 
mained in the vegetative condition and did not produce sex organs. 

SPECIES OBSERVED 

Aphanomyces helicoides Minden. Krypt.-fl. Brand. 5: 556. 

1915. FIGS. 1, 2, 13 G-L. 

The type material of this species was collected near Hamburg, 
Germany, on ant eggs in water. So far as is known, it has not 
since been reported. Coker (2) points out that it may probably 
only represent an extreme variation of A. laevis, in which the 
oogonial wall exhibits a browni.sh coloration and the antheridial 
branches show a strong tendency to involve the oogonium and 
the oogonial stalk in an helical coil. He mentions in this connec- 
tion a form of A. laevis collected at Chapel Hill, N. C., in which 
the same jironounced coiling on the part of the antheridial branches 
was observed. However, Minden's fungus is further character- 
ized by the tendency of the oogonia to occur in dense groups, and 
by the presence of certain antheridial tangles which form indis- 
criminately on the mycelia even where oogonia are lacking. Couch 
(3) describes a‘ form of A. laevis from Wisconsin which in almost* 
all respects fits Minden’s description. To- judge from Couch's 
remarks, however, the helical nature of the antheridial branches in 
his form is not so pronounced as in helicoides. 

Fig. 1. A. helicoides. Showing helical nature of branches. Arrow indi- 
cates oogonial stalk. X 400. Fig. 2. A. helicoides. Oogonia with thin 
walled oospore. X 400. Fig. 3. A. Sparrowi. On Nitella sp. Oogonia 
growing among host chloroplasts. Note bifurcated spines. X 600. Figs. 
4-5. A. phycophilus. On Spirogyra sp. Oogonia at lower right of "fig. 4 
growing inside host cell. X 400. Fig. 6. A. scaber. In filament of Spiro- 
gyra sp. X 400. Figs. 7-11. A. amphigymis. On exuvia of a mayEy. 
X 600. Fig. 9 X280. Fig. 12. A. parasiticus. On^hyphal thread of 
sp. 
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In the vicinity of Ann Arbor, Michigan, a fungus is commonly 
found in the submerged exuviae of certain aquatic insects, particu- 
larly those of the larger Ephemerida and Odonata, which in all 
respects corresponds closely with Minden’s description of A, heli- 
coides. In certain localities almost every one of these exuviae 
examined was found to harbor it. The obgonia are produced 
abundantly in characteristically scattered groups, as many as 30 
or 40 sometimes occurring together in one grou]). This grouping 
of the oogonia suggests the possibility of a hcterothallic condition, 
although further investigation will be required to verify this. The 
oogonial walls are at all times smooth and unpitted, but in age may 
because of the persistent nature of the collapsed antheridia appear 
somewhat roughened (fig. 13, 7). At many points on the vege- 
tative mycelium clusters of short intertwined mycelial branches 
arise to form characteristic knots (fig. 13, L), which in the au- 
thor’s opinion appear to correspond to the antheridial tangles men- 
tioned by Minden (8). The function of these mycelial knots is 
uncertain, but they may possibly arise as the result of an incom- 
plete sexual stimulus, or in response to an increased nutrient con- 
centration in certain portions of the substrate. They are distin- 
guished with difficulty from the functional antheridial branches but 
may be somewhat thicker and more convoluted. The number of 
antheridia associated with a single oogonium is very variable in 
this form but averages 3-5. The antheridial branches are com- 
monly long and diclinous, and show a pronounced coiling or 
snake-like twisting around the oogonial stalk. This characteristic 
is maintained .in material grown on hempseed in water culture, 
although the oogonia are scarce under these circumstances. The 
sporangia in this species are in no way distinguishable from those 
of A, laevis, but the vegetative mycelium from which they arise 
commonly displays a light brown color, which is not, however, 

Fig. 13. All drawings made with the aid of a camera lucida at an ap- 
proximate magnification of 600 diameters. A, A. amphigynus, zoosporanginm 
showing strongly papillate cystospores and empty cysts; B-P, A, amphi- 
gynus, types of oogonia and antheridia; G, A, helicoides, zoosporangium 
with cystospores amji.einpty cysts; H—K, A, helicoides, types of oogonia and 
antheridia ; I shows a mature oogonium with walls apparently roughened 
due to persistent antheridia (note thin wall of mature oospore in /) ; L, 
A, helicoides, characteristic hyphal knot that may correspond to the an- 
theridial tangles referred to in text. 
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retained in material grown on hempseed. Our material is further 
characterized by the extremely thin wall of the mature oospore 
(fig. 13, /), which in all of the material examined never attained 
a thickness of more than 1.5/*. Minden (8) unfortunately does 
not state the thickness of the oospore wall in his species, but since 
our material corresponds so perfectly with his description in all 
other respects we feel justified in referring it to A, helicoides. 
The extremely thin nature of the oospore wall serves to separate 
this material from A, laevis, which has been described by several 
investigators as having a thickened oospore wall up to 3 /* in thick- 
ness, and from the form of A, laevis described by Couch (3) 
which has an oospore wall that is conspicuously thickened. In 
apparently typical material of A, laevis studied during. the cqurse 
of this investigation the oospore wall was commonly 2.5-3 /* thick. 
Although Coker (2) has pointed out that the limits of A. laevis 
may be extended to embrace A. helicoides, it appears on the basis 
of the characters mentioned above to be specifically distinct. The 
following description was compiled from the Michigan material. 

Hyphae hyaline or brownish, 4-7.5 /* in diam., abundantly 
branched, sometimes forming characteristic knots, ramifying 
through and over the substrate; sporangia long, not to be distin- 
guished from the vegetative mycelium, terminal or lateral ; zoo- 
spores in a single file in the sporangium, spindlcrshaped with sharp 
tapering ends, S-X 10/*, becoming globose upon emergence and 
encysting at the mouth of sporangium, cystospores 8-11/* in 
diam., free swimming zoospores bean-shaped, laterally biflagellate, 
6X9/*; oogonia on short, lateral branches, frequently in dense 
clusters on the substrate, 21-35 /* in diam. with smooth, brownish, 
unpitted walls; oospores single, large, oil globule eccentric at ma- 
turity, oospore wall very thin, rarely reaching 1.5/* in thickness; 
antheridia 1-5 /*, present on all oogonia, androgynous or diclinous, 
wrapping closely around the oogonium and sometimes almost cov- 
ering it, persistent after fertilization, then appearing as roughenings 
on the oogonial walls; antheridial branches slender, frequently in 
helical coils around the oogonial stalks. „ 

Saprophytic on the exuviae of aquatic insects. On hempseed 
forming a limited, scarcely branched, white mycelium 2-4 mm. in 
extent. 
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Aphanomyces laevis de Bary forma. 

A form, which differed from typical A. laevis in the smaller 
dimensions of its oogonia and oospores and in its more slender 
vegetative hyphae, was collected once on the nymph of a species of 
Odonata, It was particularly noteworthy because of the extremely 
short oogonial stalks and the peculiar diverticulate nature of the 
antheridial cluster. The branches that formed these clusters were 
very short and swollen, and arose close to the oogonia but on 
different branches. No instance could be found where the an- 
theridia were definitely androgynous. Since this form was not 
obtained in culture, it does not seem worthy of specific designation 
without further study. 

Hyphae hyaline, 3-6.5 fi in diam., abundantly branched ; spo- 
rangia long, same diameter as vegetative hyphae; zoospores as in 
the species, cystospores 7-9 /a in diam. ; oogonia spherical with 
hyaline, unpitted, thin walls, on very short lateral branches, 15-21 /* 
in diam. ; oospores single, hyaline, 12-18 fi in diam. with eccentric 
oil globule, wall up to 2 /i thick ; antheridia diclinous, much lobed 
and convoluted, 3-5 fi on most oogonia, the antheridial branches 
very short, forming a characteristic cluster around the oogonium, 
persistent after fertilization. 

Saprophytic on the nymph of a species of Odonata, Whitmore 
Lake, Washtenaw County, Mich., June 18, 1940. 

Aphanomyces amphigynus sp. nov. 

This species was encountered quite frequently in the larval skins 
of various aquatic insects around Ann Arbor, Michigan. It was 
also frequent in preserved exuviae collected in 1933 in Sealand, 
Denmark, by Dr. F, K. Sparrow, Jr. A fungus collected on grass 
culms suspended in water at Slaterville Springs, N. Y., by Sparrow, 
and reported by him (12) as A. exoparasiticus Coker & Couch, 
also appears from an examination of slides to be referable to the 
present species’. 

In the American material the oogonia generally appeared after 
the exuviae had been kept in a culture jar in water in the labora- 
tory for about ten days. In the collection on grass culms the 
oogonia were scarce. The mycelium of the fungus was quite lim- 
ited in extent, rarely occupying more than a small portion of the 
larval skin. 
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As may be seen from the accompanying description, A, am- 
phigynus is evidently most closely related to A, parasiticus Coker, 
but differs in several very important respects. A, parasiticus has 
been reported only as an obligate parasite of certain other Sapro- 
legniaceous fungi by Coker (2) and by Couch (3) and all efforts 
to culture it as a saprophyte have been unsuccessful. The present 
species on the other hand is obviously saprophytic. Well defined 
morphological differences are also apj^arent. The non-sexual stage 
of A, amphigynus may be distinguished from that of A. parasiti- 
cus by the strongly papillate nature of the cystospores. This char- 
acter is pronounced not only at the time of emergence of the free 
swimming, laterally biflagellate zoospores, but also throughout their 
period of encystment. The hyphal measurements are somewhat 
smaller than those of A, parasiticus. Further, Coker (2) has de- 
scribed the oogonial walls of his fungus as being warted to strongly 
spiny, and all the authentic material of A, parasiticus that has been 
examined by the author has had walls of the strongly spiny type. 
Sparrow (11) in discussing a fungus collected by him at Cold 
Spring Harbor, N. Y., on a species of Achlya, and designated as 
A, parasiticus, states that the dark-colored oogonial wall bore 
sharp, gradually attenuated sjunes 5-8 fi in length. His illustra- 
tions correspond well with those of Coker (2). In the present 
fungus the oogonial wall is characteristically more tuberculate than 
spiny, and the tubercles are but rarely sharp-jiointed. The nature 
of the mature oospore also appears to afford a reliable basis on 
which to distinguish these two species. In A. parasiticus the 
oospore has Ijeen described as 12-21 /n in diameter, filling the 
oogonium completely at maturity. This description is verified 
in our material of A, parasiticus. In A, amphigynus, on the other 
hand, the oospore is only 9-13 in diameter and in no instance 
does it even approximately fill the oogonium. Further, the an- 
theridia of our species are somewhat larger in relation to the size 
of the oogonia than the antheridia figured by Coker (2) for A, 
parasiticus. Indeed, in many cases the single basal antheridium 
is larger than the oogonium (figs. 8, 10), and at times a single 
antheridium appears to fertilize two oogonia. Finally, measure- 
ments compiled from a large amount of Danish and American 
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material show our fungus to be somewhat smaller than 4- para- 
siticus. For these reasons, it appears worthy of specific designa- 
tion. . The name proposed refers to the peculiar nature of the 
antheridia which frequently give the appearance of being pene- 
trated by the oogonial stalk. 

Hyphae hyaline, 2.5-4 /i in diam., sparingly branched, restricted, 
running over the surface of and through the substrate ; sporangia 
short, of same diameter as the vegetative hyphae, terminal; zoo- 
spores oblong with blunt rounded ends, formed in a single row 
in the sporangium, upon emergence becoming globose and encyst- 
ing, cystospores 8-12 in number, 5-7 /i in diam. with a prominent 
papilla, free swimming zoospores reniform, laterally biflagellate, 
3 X 6/Lt; oogonia 12-16 /i in diam. exclusive of the spines, borne 
on short circinate stalks, the oogonial wall hyaline, bearing scat- 
tered spines or blunt tubercles which may reach 2.5 /x in length ; 
oospores single, eccentric, not filling the oogonium, 9-13 /x in 
diam.; antheridia diclinous, single, large, bulbous, broad clavate, 
or irregularly oval, 9 X 14 /x, always applied basally and persistent 
after fertilization, at times appearing amphigynous to the oogonial 
stalk. 

Hyphae hyalinae 2.5-4 m crassac, parce ramosae, terminatae, percurrentcs 
et summa substratum ; sporangia brevia, terminalia, 2.5-4 a* diam. ; zoosporae 
oblongae cum obtusis rotundis extremis, format! in una serie in sporangia, 
cum emergu;it globosae encystantes, cystis 8-12 num., 5-7 m- diam. cum papilla 
prominente, zoosporae natantes reniformae, lateraliter biflagellatae 3 X 6 M ; 
oogonia 12-16 m di^m., sine spinis, prolata brevibus * circinnatus stirpibus, 
mums oogoniarum hyalinus, ferens paucas acutas spinas vel obtusis proces- 
sus usque 2.5 n long. ; oosporae singulae, eccentricae, non complentes oogonia, 
9-13 diam. ; antheridia declinus, solitaria, magna, tumcfacta, lata clavata vel 
irregulariter ovata, 9 X 14 m, semper applicata funditus et constantia .post 
evacuaverunt, aliquando verisimilis amphigynia stirpi oogoniae. 

Saprophytic on exuviae of aquatic insects. Type locality : 
Esrom So, Sealand, Denmark. Coll. F. K. Sparrow, Jr., 1933. 
Also in North America. 

Aphanomyces parasiticus Coker. The Saprolegniaceae ; Chapel 
Hill, 165-167. PI. 57. 1923. 

Material of this species has been examined in collections made 
at Bartlett Pond, Arlington, Mass., 1928 and at Barton Mills, 
Suffolk, England, 1932 by Sparrow. The English fungus was 



Cutter: Certain Species of Aphanomyces 


231 


parasitizing Dictyuchus monosporus Lietgeb, whereas the Ameri- 
can material occurred on an unidentified species of Achlya. All 
of the oogonia observed were of the sharp spiny type mentioned 
by Coker (2), and ranged in color from hyaline to light brown. 
Sparrow (10) has referred to the dark colored oogonial wall seen 
in fresh material of the Arlington collection, but this character was 
not apparent in the preserved material. However, it is reasonable 
to suppose that the color may have faded in the glycerin mounts. 
Beyond emphasizing the basal application of the antheridia and the 
fact that the oospore almost completely fills the oogonium at 
maturity, nothing of importance can be added to Coker’s original 
description. 

Aphanomyces Sparrowii sp. nov. 

This fungus was studied by Sparrow (10) in 1930 and reported 
as A, phycophilus. Later he revised his opinion (Sparrow, 12) 
and pointed out that it was too small and delicate a form to be 
referable to that species. A phycophilus has oogonia which meas- 
ure 40-50 /A in diameter, whereas those of the present fungus do 
not exceed 25 ft in diameter. The ornamentation of the oogonial 
walls of this species which bear very conspicuous sharp pointed 
spines is quite distinct from the prominent blunt tubercles typical 
of A, phycophilus. The spines in A, Sparrowii often exceed the 
diameter of the oogonium and are frequently bifurcated (fig. 3). 
Further study has shown that it is not identical with any previously 
described form. It is easily separated from A, exo parasiticus 
Coker & Couch, the species with which it shows the closest af- 
finity, by the smaller oogonia, oospores with eccentric oil globules, 
and by the conspicuous golden coloration of oogonia and oospores. 
Further differences are found in the disposition ©f the antheridial 
branches which do not twine around the oogonial stalks in the 
characteristic manner of A. exoparasiticus, and in the short, slender 
lateral sporangia which are quite different from those of the afore- 
mentioned species. From A, parasiticus and A, amphigynus, the 
other closely related forms, A. Sparrowii is distinguished by its 
much more prominent spines and the generally larger dimensions 
of the oogonia, by the golden color of the oogonial wall, and 
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Fig. 15. All drawings made with the aid df a camera lucida, at an ap- 
proximate magnihcation of 600 diameters. A-B, A, laevis forma, oogonia 
on the exuvia of a mayfly (note short and convoluted antheridia) ; C, A, 
Sparrowii, lateral zoosporangium with cystospores and empty cysts; 

A. Sparrowi, types of oogonia and antheridia growing on Nitella sp. (note 
very prominent spines and clavate antheridia; H-/, A, phycophilus, on 
Spiroffyra sp.; oogonia and antheridia. 
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the thick walled oospore. The lateral rather than basal applica- 
tion of the antheridia further distinguishes A, Sparrowii from 
these species. So far as is known this is the only species of 
Aphanomyces ever reported as parasitic on Nitella, Sparrow (10) 
has discussed the non-sexual stage of this fungus and nothing of 
importance can be added to his description except to emphasize, 
as he points out (12), that this is quite distinct from A. phyco- 
philus de Bary. The species is named in honor of Dr. F. K. 
Sparrow, Jr., who collected it. and first recognized its unique 
character. 

Hyphae hyaline, 6.5-14/4 in diam., scarcely branched, extending 
through the host tissue; sporangia short, lateral, thinner than the 
vegetative mycelium, 3.5-5 /i in diam., penetrating the host wall ; 
zoospore discharge not observed but presumably typical; cysto- 
spores 5-12 in number, 7-9 fi in diam. ; oogonia borne on short 
lateral branches within the host cell, 16-25 fi in diam. exclusive of 
the spines; oogonial wall 1-1.5 /i thick, golden, unpitted, produced 
into numerous very prominent thick walled, frequently bifurcated, 
spines, 4.5-14 /i in length ; oospores single, golden, 14-22 /* in diam. 
with prominent eccentric oil globule, oospore wall 1.5-3 /n thick; 
antheridia 1-3 to an oogonium, diclinous, bent clavate, tome on 
slender branches, persistent after fertilization. 

Hyphae hyalinae, 6.5-14 /a crassae. parce ramosae, intramatricae ; sporangia 
brevia, lateralia, teiiior myceliis stcrilibus, 3.5-5 /* crassa, perforentia murum 
hospitis; eniissio zoosporaruni non observata, scd manifesto propria; cysto- 
spora 5-12 num., 7-9 m dia. ; oogonia prolata brevibus lateralibus ramis, in 
cella hospitis, 16-25 aa dia. sine spinis; mums oogoniamm 1-1.5 /a crassus, 
flavens, sine foramenibus, eductis in multis prominentibus saepe bifurcatis 
spinis cum muris crassis, 4.5-14 /a long.; oosporae solitariae, flaventes, 14-22 /a 
dia. cum prominente eccentrico globulo, murus 1.5-3 /a crassus; antheridia 
1-3, declinus, incurva clavata, super gracilis ramos, constantia post evacu- 
avemnt. 

Known from one collection in the internodal cell of a species of 
Nitella from Cold Spring Harbor, N. Y. Coll. F. K. Sparrow, Jr. 

Aphanomyces scaber deBary, Jahrb. Wiss. Bot. p. 178. PL 19. 

1860. FIGS. 6, 14 £-/. 

This species appears to be predominantly saprophytic, but has 
been reported as parasitic on Achlya by Couch (3) and on Spiro- 
gyra by Humphrey (7). The present material, collected at Ithaca, 
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N. Y., by Sparrow and called A, norvegicus by him, occurred as a 
parasite on Spirogyra. Great numbers of odgonia were formed 
within the infected algal filaments with occasional ones borne on 
short stalks outside the host cells. The form and dimensions 
corresponded well with de Bary's original description. In con- 
trast to the strain of A. scaber described from Chapel Hill, N. C., 
by Coker (2) and Couch (3) which lacked antheridia, the present 
material bore antheridia on at least ninety per cent of the oogonia. 
In some cases two antheridia were present on an oogonium. The 
ornamentations of the oogonial wall were extremely variable, rang- 
ing from mere irregularities to definite tuberculations. In its more 
extreme forms the oogonial walls approached the type of A, phyco- 
philus de Bary, but it was immediately distinguished from that 
species by the much smaller dimensions of the oogonia (see table 
below), and the centric nature of the oil globule in the mature 
oospore. The only other species with which it might be confused 
is A, parasiticus, from which it can be easily separated by the thick 
oospore wall (l.S-3/i.) and the centric oil globule, as well as by 
the lateral application of the antheridia. In our material no zoo- 
sporangia were observed. Coker (2) states that the oospores are 
eccentric, but in our material the oil globules were definitely centric 
in position. This difference cannot be given too much weight, 
however, since the material was not seen in the. living state. 

Aphanomyces phycophilus deBary, J^hrh. Wiss. Bot. pp. 179- 
182. PL 20, 1860. figs. 4, 5, IS //-/. 

Material of this species was studied from preserved material- of 
Spirogyra sp. collected at Ithaca, N. Y., by Sparrow. The alga 
was heavily parasitized by two species of Aphanomyces which 
Sparrow (12) reported as A, phycophilus deBary and A, nor- 
vegicus Wille. Further study has indicated, however, that the spe- 
cies referred to A. norvegicus is quite typical of A. scaber deBary, 
and has been discussed under that species. 

The material referred to A, phycophilus by Sparrow (12) ap- 
pears in many respects to coincide with the original description of 
A, norvegicus. Wille (16) in his diagnosis of that species failed 
to give any measurements for his fungus, and separated it from 
A. phycophilus only on the basis of the brown coloration of the 
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oogonial walls, and on the fact that the fungus hyphae frequently 
encircle the algal filaments as well as transversing them. Both 
species were until recently known only as obligate parasites of the 
Conjugatae. Whiffcn (15) has demonstrated, however, that A. 
phycophilus may be cultured as a saprophyte on agar. Couch (3) 
and Whiff en (15) have both shown that the oogonial wall may 
become brown at maturity, and that the hyphal threads often ex- 
tend outside the host cells. Weathcrwax (14) has described a 
form from Indiana with a hyaline oogonial wall that corresponds 
well with the original description of A, phycophilus, save in the 
somewhat smaller diameters of the oogonia, which average 26 fi 
in contrast to the 40-50 fi recorded by de Bary. In our material 
the oogonial walls range from hyaline to dark brown and the 
threads of the parasite occur both inside and outside the host 
filament. To judge from these accounts neither the color of the 
oogonial walls nor the orientation of the hyphal threads is a reliable 
criterion for the separation of A, norvcgicus from A, phycophilus, 
since both characters are dependent in large measure on the age 
of the material and the degree to which infection of the host has 
occurred. Due to the inadequacy of Wille's original description 
of A. norvcgicus, and to the obvious difficulties of separating it 
from A, phycophilus, which appears to be a rather variable spe- 
cies, we are led to the conclusion that there is little cause for re- 
taining the former species in the literature. Gicklhom (6) has 
described a species. A, ovidestruens, parasitic on the eggs of 
Diaptomus, which in its sexual stage might be confused with A. 
phycophilus, but the curious nature of the swollen basal holdfast 
cell on the vegetative mycelium, and the fact that it is only parasitic 
on living animals, indicates that it is distinct from the present 
species. 

In the Ithaca material of A, phycophilus, the thickness of the 
oospore wall was very noticeable, in extreme cases reaching 5.5 fi, 
A further peculiarity of this fungus was the apparent lack of any 
oil globule in the mature oospore. De Bary ( 4 ) states that the 
contents of the oospore are homogeneous, and neither Coker (2) 
nor Couch (3) mentions the presence of an oil globule. Whiffen 
(15) describes the contents of the mature oospore as finely granu- 
lar with oil droplets aroimd the periphery. In this respect A. 




* Since submitting this paper for publication a recent contribution by R. L. Smith (Studies on two strains of Aphanomyces 
evis found occurring as wound parasites on crayfish), Mycologia 32: 205-213, fig. 1, 1940, has come to my attention. This 
ithor’s observations on the nature of the oospore wall of A. laevis are not substantiated in the material discussed in the 
‘esent paper. 
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phycophilus is unique among the species of the genus. The 
oogonia in our material were borne inside and outside the host in 
about equal numbers. Those born inside were frequently egg 
shaped due to compression by the walls of the host cells. The 
hyphal measurements of our fungus were somewhat smaller than 
those of de Bary’s description, averaging 7-10 /i in diameter as 
compared to 10-15 /x in de Bary’s form. No sporangia were en- 
countered in this material which substantiates Couch’s statement 
(3) regarding the rarity of this type of reproduction. Sparrow’s 
description of the non-sexual reproduction of A, phycophilus (11) 
has been shown above to apply to a previously undescribed fonn. 

DISCUSSION 

In the study of water molds under natural conditions certain 
characteristics commonly used in the classification of these fungi, 
such as the color of various organs, generally prove upon investi- 
gation of a large number of specimens to be so inconsistent as to 
be of little value in making specific separations. This is particu- 
larly true of those characters which are in large part merely the 
physiologic manifestations of the basic nature of the substrate. A 
case in point is the use of the color of the oogonial wall of certain 
species of Aphanomyces {A, phycophilus, A. norvegicus) as a 
characteristic of specific rank. During the course of this study 
many instances have been found where in a single culture and 
indeed in a single host filament oogonia occurred which possessed 
walls ranging in color from hyaline to deepest brown, and this on 
oogonia of approximately the same stage of maturity. In view of 
the extensive color variation displayed by some of these species it 
appears that in this genus the use of color as a character for spe- 
cific separation is a somewhat doubtful procedure. 

The accompanying table indicates that a considerable amount of 
intergradation occurs among those species of the genus forming 
ornamented oogonia, with respect to the type of ornamentation 
displayed by the oogonial wall. The same holds true for the diam- 
eter of the oogonia. With the exception of A. phycophilus, the 
oogonial dimensions of the species studied overlap rather widely 
at their extremes. On the other hand the characteristics of the 
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oospore such as the thickness of its wall and the position of the 
oil globule, and particularly the diameter of the oospore in relation 
to the diameter of the oogonium, appear to be quite consistent 
among individuals of the same species. This is equally true in the 
smooth walled as well as in the spiny walled species that have been 
examined. From a large number of measurements and observa- 
tions made on the above material we are led to the conclusion that 
the nature of the oospore wall, and the position and appearance of 
the oil globule, present usually reliable characteristics for the sep- 
aration of species. 

The disposition, shape and manner of application of the an- 
theridia are obviously important taxonomic features. In certain 
species such as A. parasiticus and A, amphigynus the antheridial 
characteristics are remarkably consistent. However, in certain 
other species, particularly A. scaber and A, laevis, the accounts of 
various workers (Coker, 2, Humphrey, 7) indicate that the type 
and nature of the antheridia are extremely variable; and indeed 
apandrous strains of these species apparently occur’ Furthermore, 
it is frequently most difficult to determine with certainty the pre- 
cise origin of the antheridial branches, and the exact application 
of the antheridia to the oogonia in cases where fertilization tubes 
are not developed. Hence we feel that, with the exceptions noted 
above, the antheridial characters cannot be considered too reliable 
in delimiting species. The nature and shape of the zoospores and 
cystospores in the material that we have examined in the living 
state appear to be fairly constant for any one given species, and 
perhaps offer another reliable criterion for specific designation. 

It is evident that a large nmnber of isolates of these species 
must be collected from many sources and grown and studied in 
pure culture under identical conditions before our conception of 
the specific limits within the genus Aphanomyces becomes firmly 
established. The results of this study indicate that some of these 
species are extremely variable and the limits of this variation are 
not yet clearly defined. 

SUMMARY 

, 1. Eight species and one form of the genus Aphanomyces, from 
a number of collections, have been studied critically to determine 
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those characteristics which serve to demarcate most clearly the 
various species. 

2. At the present time the oospore characters appear to offer the 
most reliable criteria for the separation of the species studied. 

3. Aphanomyces helicoides Minden is reported for the first time 
from America. 

4. A species of Aphanomyces, A, Sparrozvii, parasitic on Nitella, 
is described. 

5. A species of Aphanomyces most closely related to A, parasiti- 
CHS, but differing in its saprophytic nature and smaller dimensions, 
is described as A, amphigynus. 

6. A form of A, laevis which differs from the species in the 
much smaller dimensions of oogdnia and oospores and in the 
diverticulate nature of the antheridial cluster is discussed. 

In closing, the writer takes great pleasure in expressing his deep 
appreciation to Dr. F. K. Sparrow, Jr., who has given generously 
of both time and materials and under whose direction this study 
was carried out. He is also indebted to Mrs. Lucy Olson, who 
prepared the Latin diagnoses contained in this paper, and to the 
Department of Botany of the University of Michigan, who ex- 
tended the privileges of their laboratories. 

Department of Botany, 

University of Michigan, 

Ann Arbor, Michigan 
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A figure unique in the annals of American mycology passed from 
the scene of his earthly labors July 31, 1940. L. C. C. Krieger was 
the creator of the finest series of watercolor paintings of the fleshy 
fungi yet produced in America. The late C. G. Lloyd said of his 
work “ Such perfection of illustration has never been reached by 
anyone else in this country and in Europe only by Boudier. There 
may never be another as competent as he.” • Not only do Krieger's 
plates approach perfection artistically, but they are technically cor- 
rect as well to the most minute detail, a rare but much to be desired 
combination. In his zeal to perfect his mushroom paintings he ac- 
quired by long hours of patient study an astonishing knowledge of 
the larger American fungi, Boletus in particular, and of the perti- 
nent literature. 

Louis Charles Christopher Krieger was born in Baltimore, Mary- 
land, February 11, 1873, the son of Henry and "Katharine Lentner 
Krieger. His early education was obtained in the public and pa- 
rochial (Lutheran) schools of his native city. His artistic capabili- 
ties were early apparent, and at the precocious age of 13 he was en- 
rolled at the Maryland Institute School of Art and Design. I^ter 
his studies were continued at the Charcoal Qub School of Fine 
Arts. His association with the latter institution continued through- 

[Mycologia for March-April (33: 139-240) was issued April 1, 1941] 
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out most of his life, and, in fact, such was his intimate connection 
with the Club, that his friends often referred to him as Louis 
‘‘ Charcoal Qub ” Krieger. 

As a youth of 18 Krieger received his first appointment in the 
Department of Agriculture as an artist assistant, assigned to the 
Division of Microscopy. This was an interesting organization, the 
technical staff of which consisted of Dr. Thomas Taylor alone, who, 
since 1871 had been dabbling in all manner of activities involving 
the microscope and acting as his own artist. 

At this time Dr. Taylor’s chief hobby was the mushrooms, and 
his new staff member was put to work painting those found in and 
about the District of Columbia, and in copying certain of the plates 
from European works. Several of these early plates by Krieger 
appear in the Microscopist’s report for 1893, and a number of 
others are in the files of the Mycological Collections of the Bureau 
of Plant Industry. During this period the young artist carefully 
saved the greater part of his annual stipend of $1000, being aided 
and abetted therein by his parents who permitted him to live at 
home in Baltimore without charge for board or lodging, though it is 
recorded that difficulties were encountered in getting the young 
commuter up and away, particularly on cold winter mornings. 

The Hon. J. Sterling Morton, Secretary of Agriculture, dropped 
the entire division on June 30, 1895, for the reason that its activi- 
ties overlappe(f those of other divisions. Another position would 
have been found for Krieger, since his talents were recognized, but 
he preferred to seize the opportunity for a long planned peripd of 
foreign study. Accordingly he spent the year 1895-’96 at the Royal 
Bavarian Academy of Fine Arts in Munich where he industriously 
applied himself to the work in hand, not overlooking, however, the 
splendid opportunities then afforded in the same city to the music 
lover. Following his return to America he was for some years an 
instructor of drawing and painting at the Baltimore institution 
where he had obtained his early training. He also* established him- 
self as a portrait painter, but although several portraits were exe- 
cuted successfully, he found it rather dull and welcomed the oppor- 
tunity offered in 1912 to become mycological artist to Prof. Farlow 
of Harvard University. 
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During the ten year period that ensued, he gave himself whole- 
heartedly to the study of the fleshy fungi and to their accurate por- 
trayal in color, under Dr. Farlow’s immediate and sympathetic 
guidance. He worked for the most part in the famous library 
which adjoined Prof. Farlow’s home in Camliridge, but also spent 
much time at Chocorua, New Hampshire, the Farlow summer 
home, a well known spot mycologically. Several hundred plates 
now in the collections of the Farlow Herbarium attest his artistic 
ability and technical accuracy. Some 24 of these plates were issued 
in 1929 as part of the posthumus volume edited by Dr. Burt, 
leones Farlowianae, the exact plates involved being listed by 
Krieger under this reference in the bibliography of his Popular 
guide to the higher fungi of New York (14). It was during this 
time also that he commenced the indexing of the world’s literature 
of the larger fungi to which task he devoted most of his leisure 
hours for more than thirty years. His recreation while a resident 
of Cambridge was the Boston Symphony Orchestra and other local 
musical organizations. He not only enjoyed the musical perform- 
ances of others, but was himself a skilled pianist and violinist and 
a great lover of Beethoven, Bach, and other composers of sym- 
phonic music. 

Leaving Dr. Farlow’s service late in 1912, to again accept em- 
jiioyment with the United States Department of Agriculture, 
Krieger was assigned to the Plant Introduction Garden at Chico, 
California. Here under the direction of the late David Griffiths he 
painted a remarkable series of pictures of the innumerable species 
and forms of ‘the Cactus family assembled by Griffiths in connection 
with his studies of the forage possibilities of the prickly pears. 
These plates, largely unpublished, are deposited in the National 
Herbarium of the Smithsonian Institution, as part of the Griffiths’ 
collections. 

Although Krieger developed a great admiration for David Grif- 
fiths and came to like Chico and its environs, the mushrooms were 
his first love, and he enthusiastically welcomed the invitation of 
Dr. Howard A. Kelly, of Baltimore, to resume his study and por- 
trayal of these interesting plants. He took up his work with Dr. 
Kelly in December 1918, and during the ensuing ten years painted 
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a second superb series of mushroom plates and continued intensive 
efforts to make his index comprehensive. It was during this, the 
halcyon period of his career, that he prepared and published most 
of his technical papers which appeared in Mycologia and other 
scientific journals. Prominent among them was the article Com- 
mon mushrooms of the United States (3) in the National Geo- 
graphic Magazine for May 1920 which was illustrated by 16 of his 
own colored plates. This article attracted widespread favorable 
comment from mycologists and laymen alike, and it is still a “ best 
seller ” with bookdealers who handle the Geographic. Another ex- 
tremely interesting and instructive paper was his history of myco- 
logical illustrations (7) which attested not only his ability as a 
critic of mycological illustration, but his knowledge of the litera- 
ture. Other papers described and discussed new or rare agarics 
and other fungi encountered among the many species collected as 
“models” for his plates. A number of popular articles con- 
tributed to the Baltimore papers testified to the breadth of his 
interests. 

Not the least of his activities was his assistance to Dr. Kelly who 
was interested during this time in building up what became within 
a few brief years one of the finest private mycological libraries ever 
assembled. It included an excellent set of Saccardo’s Sylloge 
Fungorum, a volume of original colored illustrations by Schweinitz, 
and many other fine items to a total of over 10,000. Krieger's work 
with this library was climaxed by his detailed and accurate cata- 
logue of it, published by Dr. Kelly in 1924. 

In 1928 Dr. Kelly decided the time had arrived to deposit his 
mycological library and fungus collections, including the Krieger 
paintings in an institution where they would be safely housed and 
readily available for use. The University of Michigan was se- 
lected and the transfer made under the direction of the late C. H. 
Kauffman where in accordance with Dr. Kelly's wish the collection 
was named “ The L. C. C. Krieger Mycological Library,” and 
Krieger was appointed Honorary Curator. His connection with 
Dr. Kelly ceased at this time, but it must be noted that the latter 
continued his friendship with him, and aided him in many ways 
during his later years. 
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Krieger served briefly in 1928-29 with the Tropical Plant Re- 
search Foundation in Cuba where with his usual skill he made a 
series of paintings of sugar cane diseases, several of which were 
published. Returning from his Antillean adventure through the 
interest of Dr. Kelly he became Mydologist to the New York State 
Museum at Albany, his primary objective being the preparation of 
a manual of the higher fungi of New York State to be illustrated in 
part by some of his own paintings. He undertook the task with 
his usual enthusiasm and within a year prepared the manuscript 
and illustrations of the volume (14) which after a long unac- 
counted for delay was issued in 1935 by the New York State Mu- 
seum. This book was well written, carefully illustrated, and scien- 
tifically accurate and is one of the most satisfactory of the popular 
mushroom manuals ever issued in this country. It brought him 
many favorable comments although his satisfaction in his work 
was marred by the fact that the originals of the plates for which he 
felt responsible were lost or destroyed through the negligence of 
others. 

For the third time Krieger entered Government service in 1929, 
largely as a result of the interest taken in him by his old friend, 
David Griffiths, who was now concerned with the development of 
an American bulb-growing industry. The artist’s talents were em- 
ployed to illustrate in color the flowers of the many varieties of 
bulbous plants involved in the project, and a number of these plates 
appear in Griffiths* publications on the subject. Later on the work 
became more diversified to include a wide range of horticultural and 
jDathological subjects and many colored plates bearing the initials 
L. C. C. K. will be found in the Market Disease Handbook series 
and other publications of the Division of Fruit and Vegetable Crops 
and Diseases issued during recent years. 

Although circumstances did not permit him to work at his fa- 
vorite subject, Krieger retained his interest in the fleshy fungi and 
more especially in the genus BoletiiS, He was particularly skilled 
in identifying species in this difficult group and had accumulated a 
comprehensive set of notes covering the literature of the genus with 
the hope of preparing a monograph to be illustrated by his paintings 
which included some 80 species. 
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Unfortunately this plan never came to fruition, the infirmities of 
age and lack of funds preventing. Among his other unfinished 
works may be mentioned a panchromatic color atlas and a partially 
completed set of paintings to illustrate a proposed low cost popular 
mushroom manual, both of wKich are deposited in the Mycological 
Collections of the Bureau of Plant Industry. 

At the time of his death he was a member of the Mycological 
Society of America, the Botanical Society of Washington, the 
Deutsche Gesellschaft fiir Pilzkunde and an honorary member of 
the California Mycological Society. During his career he had been 
a member of the New England Botanical Club, the Boston Myco- 
logical Club, the Botanical Society of America, and the Maryland 
Academy of Science. He married Agnes Checkley Keighler, April 
4, 1904. She died in 1939 under tragic circumstances, which were 
a contributory factor to his own passing. A daughter, Agnes 
Checkley Krieger survives. 

Bureau of Plant Industry, 

Washington, D. C. 
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FOUR PHYCOMYCETES DESTRUCTIVE TO 
NEMATODES AND RHIZOPODS 


Charles Drechsler 
(with 5 figures) 

Agar plate cultures prepared in the isolation of ooniycetes re- 
sponsible for root rot and allied diseases of the higher plants often 
display, after aging a week or more, important biotic relationships 
among some of the various extraneous soil microorganisms that 
have managed to develop successfully in them. Pure culfures used 
in connection with studies on the morphology of the oomycetes in 
question — ^mainly species of Pythium, Phytophthora, and Aphan- 
omyces — can often be made to display such relationships likewise 
if after serving their immediate purpose they receive an accession 
of decaying vegetable material. Through examination of cultures 
thus prepared, four additional Phycomycetes habitually subsisting 
by the destruction of minute terricolous animals have been dis- 
covered. While two of the additional forms differ from previ- 
ously described members of the Zoopagaceae* only with respect to 
ordinary details of morphology, the other two forms reveal a type 
of asexual reproduction alien to all seven of the genera hitherto 
erected in the family. With accession of the four species herein 
to be described, the recorded membership of the Zoopagaceae is in- 
creased to 42. 

A NEMATODE-CAPTURING PHYCOMYCETE WITH INTRAMATRICAL 
LATERAL CHLAMYDOSPORES 

In an earlier summary (1 : p. *269, figs. ISC, 15D ; p. 270, lines 7 
to 19) a PythiumAWit fungus was briefly set forth that captures 
nematodes by adhesion to unseptate mycelial filaments about 4/i 
wide; the sigillate cushion of adhesive material operative in each 
instance of capture thereupon being pierced by an infective branch, 
which then penetrates the animal's integument and gives rise within 
the fleshy body to a system of assimilative hyphae. As regards 
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vegetative morphology and predaceous habit the fungus thus shows 
very obvious parallelism with the two robust nematode-capturing 
forms that I have elsewhere (4, 6) described as members of the 
Zoopagaceae under the binomials Stylopage hadra and S. leiohypha. 
However, its asexual reproduction by development of more or less 
intramatrical, mesially intercalary, globose conidia on creeping my- 
celial filaments differs rather markedly from the asexual reproduc- 
tion by development of aerial conidia prevalent among the Zo- 
opagaceae. Because of their resemblance to the asexual spores of 
some familiar species of Pythium, as, for example, P. ultimum 
Trow, the intercalary glol)ose conidia might readily be held to indi- 
cate taxonomic relationship in the Pythiaceae, to which family, in- 
deed, the predaceous genus Zodphagus has been assigned by most 
writers; though a more convincing interpretation of them can be 
derived by considering the indubitably homologous reproductive 
bodies produced by another nematode-ca])turing Phycomycete. 

This Phycomycete of less ambiguous morphology developed in 
some fifty Pythium cultures on maizemeal agar, to each of which 
had been added pinches of leaf mold from collections made during 
September 1939, near Butternut, Wis., and Haugen, Wis. Its 
hyphae, while of about the same width as those of Stylopage hadra, 
show little of the haphazard ramification usual in the latter species, 
but, instead, grow out from their origin in si)arse radial arrange- 
ment, sometimes pursuing a straightforward course for stretches 
of 10 mm. without giving off more than a half-dozen branches. It 
subsists, seemingly to the exclusion of all other sources of nourish- 
ment, by preying on eelworms ; Pectus parvus Bastian being found 
captured most abundantly in my cultures. Capture is effected by 
adhesion to outwardly undifferentiated mycelial hyphae, the ad- 
hesive material soon becoming visible as a sizeable cushion of sigil- 
late shape and golden yellowish coloration. An infective branch 
now pierces the adhesive cushion, penetrates the animal’s integu- 
ment, and then ramifies several times (fig. A, B) in giving rise 
to assimilative hyphae that extend themselves lengthwise through 
the fleshy body (fig. 1, C, a, b; D-F). Often an eelworm is held 
in two (fig. l,B, E) or three (fig. 1, F) places, and is invaded by 
a corresponding number of haustorial systems. Once the assimila- 
tive h 3 rphae, which as in S. hadra are perceptibly narrower than the 
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mycelial threads, have depleted the animal of its digestible sub- 
stance, their protoplasmic contents are withdrawn into the parent 
filament by way of the infective branch. Before long the collapsed 
integument and the evacuated haustorial membranes within it dis- 
appear from view completely, so that only a cicatrized stub of the 
infective branch, more or less imbedded in yellowish material (fig. 
1, J?), remains as evidence of the animal’s destruction. Protuber- 
ant stubs of such origin are usually not difficult to distinguish from 
the small lumps of adhesive substance often secreted by mycelial 
hyphae in positions near captured animals (fig. 1, C, E). 

To initiate development of asexual spores the long mycelial 
hyphae burgeon forth lateral processes here and there. Each proc- 
ess increases in size as it receives granular protoplasm supplied 
through progressive evacuation of the adjacent proximal and distal 
portions of the parent hypha; successive steps in this evacuation 
being marked by deposition of consecutive retaining septa (fig. 1, 
G, H, /). Movement of the granular material seems to be rather 
slow, and apparently becomes still slower after a stage has been 
reached when all but a short segment of the parent hypha, some- 
times not more than 5 fi in length, has been evacuated (fig. 1, A'). 

In time, however, through gradual enlargement of a vacuole, this 
last hyphal segment likewise is emptied of protoplasm (fig. 1, L, 
M), and a retaining wall is laid down whereby the evacuated fila- 
ment is delimited from the sessile lateral body that constitutes the 
asexual spore (fig. 1, N-W), Often, especially in elongated 
spores relatively narrow at the base, further withdrawal of proto- 
plasm ensues, with the result that a unilocular or bilocular stalk- 
like basal part is also emptied of contents (fig. 1, X, Y, Z, AA), 

It is not evident that the stalk-like part, where present, serves to 
hold the reproductive body aloft in the air. Apparently the spores, 
whether stalked or sessile, are never formed as aerial structures, 
but are produced either in the substratum or directly on its surface. 
Unlike aerial conidia generally, including those of the Zoopagaceae, 
they are not adapted for easy disarticulation. In the presence of 
active nematodes they sometimes secrete lumps of yellow adhesive 
material (fig. 1, Q). On being transferred from stale cultures to 
comparatively fresh nematode-infested cultures, they germinate 
vegetatively by putting forth a sturdy hypha capable of capturing 
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prey. Irrigation with fresh water has not brought them to i)ro- 
duce zoospores. Their intraniatrical origin, as well as their varia- 
bility with respect to size and shape, distinguish them from the 
aerial conidia of the genus Endocochlus, which they resemble some- 
what in manner of development. In view of their general char- 
acteristics they would seem to represent chlamydosiX)res rather 
than conidia. 

The morphology of its vegetative stage, together with its pre- 
daceous habit, leaves little doubt that the fungus must belong in the 
Zoopagaceae. To make provision in the family for members re- 
producing asexually by the development of intraniatrical chlamydo- 
spores, a new genus is now proposed under a name compounded of 
two words meaning “ bladder ” and “ trap ” respectively. The 
epithet chosen for the species refers, of course, to the position of 
the reproductive bodies in relation to the hyphae on which they are 
borne. 

Cystopage gen. nov. 

Mycelium hyalinum, plerumque parcc rambsum; hyphi.s iiliformihus, priino 
continuis, minuta animalia per adhaesionem capientibus, in ea pcnetrantibus, 
carnem eorum assumcntibus, chlamydosporas terminalis vel intercalaris vel 
lateralis in matricem gignentibus. 

Mycelium hyaline, usually rather sparingly branched; hyphae 
filamentous, at first continuous, capturing minute animals by ad- 
hesion, then penetrating into them and approjiriating their fleshy 
contents; reproducing asexually by the development of terminal, 
intercalary, or lateral chlamydospores in or on the substratum. 

Cystopage lateralis sp. nov. 

Mycelium sparsum ; hyphis 2.5-6 M crassis, saepe recta procurrentibus, sine 
tuberibus vermiculos nematoideos tenentibus, integumentum eorum perforan- 
tibus, ramulos assumentis vulgo 2-^ a* crassos intus evolventibus qui carnem 
exhauriunt; chlamydosporis incoloratis, globosis, elongato-ellipsoideis, ovoi- 
deis, subinde lobulatis, plerumque 25-50 m longis, 10-20 m latis, semper a 
latere hyphae mycelii oriundis, fere sessilibus sed quandoque pediculo evacuate 
aptiSi 

Vermiculos nematoideos diver sos praesertim Plectum parvum capiens con- 
sumensque habitat in humo silvestri prope Butternut, Wisconsin, et Haugen, 
Wisconsin. 
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Fig. 1. Cystopage lateralis. 
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Mycelium sparse ; hyjAae 2.5 fi to 6 fi wide, often straightfor- 
ward for several millimeters, through adhesion capturing nema- 
todes, then invading them without production of orbicular pro- 
tuberances, the infective branch giving rise within to haustorial 
filaments commonly 2 /i to 3 wide, which assimilate the fleshy 
contents. Chlamydospores colorless, globose, elongate-ellipsoidal, 
ovoid, or somewhat lobate in shai)e, measuring mostly 25 /i to 50 /u. 
in length by 10 ft to 28 /a in width, always formed laterally on 
mycelial hyphae, commonly sessile, but sometimes, following evacu- 
ation of a narrow proximal part, coming to surmount an empty 
unilocular or bilocular pedicel. 

Capturing various nematodes, including especially PlecHts parvus, 
it occurs in leaf mold near Butternut, Wis., and Haugen, Wis. 

A RIIIZOPOD-CAPTURING PHYCOMYCETE WITH 1 NTRAM ATRICAL 
CHLAMYDOSPORES 

One of the cultures in which Cystopage lateralis grew out from 
deposits of leaf mold afforded also the development of a more 
minute but unquestionably congeneric fungus. This smaller fonn 
subsisted, apparently to the exclusion of other nourishment, by 
capture of a protozoan, elongated elliptical in outline, and measur- 
ing mostly 25 fi to 30fi in length by 11 fi to 15 fi in width. When 
the animal, jiresent abundantly both on and in the maizemeal-agar 
medium, first came under observation it was very inactive, and had 
at its anterior end a median indentation (fig. 2, A, B) that gave it 
a frontal profile reminiscent of some flagellate protozoans belong- 
ing, for example, in the saprozoic genus Chilomonas. After por- 
tions of the material had been irrigated with fresh water the ani- 
mal resumed a more active condition by largely obliterating its in- 
dentation and by extending from its median anterior region a 
branching system of delicate pseudopodial strands (fig. 2, C, D). 
Though a membranous testa was not clearly distinguishable, the 
relatively stable conformation of the protozoan indicated the pres- 
ence of a firm envelope. A spherical nucleus, about 7 fi in diam- 
eter, and of an indistinctly granular structure throughout, usually 
occupied a position near the fundus (fig. 2, A, C, D), though oc- 
casionally it could be seen nearer the middle of the body (fig. 2, 
5). The animal apparently is referable to the genus Lecythium 
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among the testaceous rhizopods, and in that genus would seem i^er- 
haps most similar to L. mutabile (Bailey) Hopk. 

When specimens of the rhizopod have been captured by adhesion 
to the delicate mycelial hyphae of the fungus, they are soon ex- 
propriated of all protoplasmic contents. This is evidently accom- 
plished by means of commonplace haustorial branches, though, ow- 
ing to an unfavorable consistency of the sarcode, such elements are 
in most instances only partially and indistinctly discernible (fig. 2, 
E). The emptied testae remain attached to the hyphae as collapsed 
membranous envelopes (fig. 2, F, a, b, c; G, a; H, a) not differ- 
ing in appearance from collapsed pellicles of soil amoebae. 

The fungus often initiates asexual reproduction, much like 
Cystopage lateralis, by jmtting forth lateral excrescences from its 
mycelial filaments (fig. 2, F, d ; G, b; I). In addition, the proto- 
plasm of vegetative hyphae here often accumulates in intercalary 
swellings, or in swellings formed terminally on short lateral 
branches; so that when the adjacent portions of mycelium have 
yielded up their contents, subspherical chlamydospores are de- 
limited in intercalary (fig. 2, //. b; J-M), laterally intercalary 
(fig. 2, a/'), and terminal (fig. 2, 0) relationships as well as in 
lateral (fig. 2, P-S) relationship to the evacuated filaments. A 
very dense, almost imperceptibly granular internal texture, together 
with a faint smoky cast, gives the asexual spores an appearance 
suggestive of the ectoparasitic thalli of Bdellospora helicoides 
Drechsl. (2). 

Differing markedly from Cystopage lateralis not only by its gen- 
erally smaller, dimensions, but also by the more varied mycelial re- 
lationships and more regularly subspherical shape of its chlamy do- 
spore, the fungus is described as a new species under a specific name 
having reference to the slenderness of its hyphae. 

Cystopage subtilis sp. nov. 

Mycelium spar sum; hyphis 1-1.5 m crassis, parce ramosis, per.adhaesionem 
animalcula tenentibus, protoplasma eorum assumentibus ; chlamydosporis in- 
coloratis vel minime fumidis, lateralibus vel intercalaribus vel rarius termi- 
nalibus, globosis vel paululum obovoideis, plerumque 7-20 m diam. 

Speciem Lecythii (Lecythii mutabilis adfinem) capiens consumensque habi- 
, tat in humo silvestri prope Haugen, Wisconsin. 
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Mycelium sparse; hyphae 1 /i to 1.5 fi wide, sparingly branched, 
capturing minute animals through adhesion, and assimilating their 
protoplasmic contents; chlamydospores colorless or very faintly 
smoky, lateral or intercalary or more rarely terminal, subspherical 
or slightly obovoid, measuring commonly 7 to 20 /* in diameter. 

Capturing and consuming a species of Lecythium, close to or pos- 
sibly identical with L, mutabUe, it occurs in leaf mold near 
Haugen, Wis. 

ANOTHER SPECIES OF ACAULOPAGE WITH LONG SLENDER CONIDIA 

A maizemeal agar culture to which had been added some pinches 
of leaf mold collected in Arlington, Va., on Oct. 7, 1936, permitted 
the development of a species of Acaulopage that with respect to 
morphology would seem approximately intermediate between the 
two forms I described earlier (3) under the binomials A. rhaphido- 
spora and A. macrospora. It subsists by capturing amoebae that 
usually measure IS to 25 /x in diameter, and that usually contain 
a subspherical or ellipsoidal hyaline nucleus, often A fx to 6 long 
and 3.5 /i to 4 /m wide, within which a slightly darker “ Binnen- 
korper,” about 1.8 /x in diameter, is distinguishable (fig. 2, Ta, n; 
Tb, n). Capture is effected by adhesion to mycelial filaments 
markedly coarser than those of A. rhaphidospora, even if the dif- 
ferences in width amounts to less than a micron. The pellicle of 
the individual captive is soon pierced by a narrow infective branch, 
which after growing a short distance into the sarcode bifurcates 
several times to form a pedicellate haustorium with swollen digitate 
assimilative elements. The animal’s contents become increasingly 
vacuolate (fig. 2, T, b) and eventually disappear completely. 

With adequate nourishment the superficial hyphae of the fungus 
send up erect filamentous processes (fig. 2, U, a) each of which, 
on attaining definitive length, undergoes division into a long slender 
aerial conidium and a short basal sterigma (fig. 2, U, b, c). In 
general, the conidia thus formed (fig. 2, F, a-t) are longer but not 
wider than the homologous bodies of Acatdopage rhaphidospora. 
On the whole, again, they are appreciably narrower and shorter 
than the conidia of A. macrospora, and would seem to be lacking, 
besides, in any tendency either toward distal bifurcation or toward 
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evacuation at the ends. A conidiuin, after falling on the sub- 
stratum, often begins predaceous activity directly by intruding a 
haustorium into an amoeba adhering to it (fig. 2, W). Germina- 
tion regularly takes place by emission of a germ hypha (fig. 2, X) 
capable of holding prey. 

The germ tube from a conidiuin often assumes a sexual function 
by uniting with a zygophoric branch from a mycelial hypha to 
initiate development of a zygosporangium (fig. 2, Y, a). In these 
instances, as also when the paired zygophoric branches arise from 
two separate mycelial hyphae (fig. 2, Y, b, c), some meager re- 
ciprocal engagement of the conjugating elements is usual. This 
engagement only occasionally appears as helicoid intervolution 
(fig. 2, Y, d). The zygospcirangium formed at the junction of 
the sexual branches is a smooth subspherical body. At maturity 
its envelope collapses about the prominently warty zygospore 
formed within it (fig. 2, Y, c; Z, a-f). Both zygosporangium and 
zygospore are noticeably larger than the corresjxinding structures 
of A, rhaphidospora. 

A term compounded of two words meaning ‘‘ narrow and 
“ seed/' respectively, is deemed a suitable specific name for the 
fungus. 

Acaulopage stenospora sp. nov. 

Mycelium sparsum; hyphis incoloratis, filiformibus, parce ramosis, 1-1.5/* 
crassis, ad animalcula haerentibus, pelliculam eorum perforantibus, hausto- 
rium intus evolventibus quod protoplasma exhaurit; haustorio pediculato, 
pediculo circa 2-3/* longo, .7/* crasso, apice abrupte latescente, vulgo bis 
vel ter repetite bifurco, ita usque 8 ramulos divaricates, circa 1.3/* crassos 
ferente. Conidia hyalina, filiformia, recta vel leniter curvata, utrimque parvo 
attenuata; plerumque 25-^ A* longa, 1.2-1.6/* crassa, ex sterigmatibus circa 
2/* altis et 1/* latis assurgentia. Hyphae zygospori ferae modo ex hypha 
mycelii modo ex conidio germinanti oriundae, vulgo 10-30/* longae, 1-1.5/* 
crassae, saepius inter se paulum intricatae; zygosporangio primum levi, 
sphaeroideo, 6-8/* diam., maturitate membrana circa zygosporam laxe col- 
lapsa; zygospora flavida, globosa, $.5-7.5/* diam., membrana .5-1.5/* crassa, 
10-25 verrucis ornata. 

Amoebas 5-25/* latas capiens consumensque habitat in humo silvestri in 
Arlington, Virginia. 

Mycelium sparse ; hyphae colorless, filiform, sparingly branched, 
I to 1.5 It. wide, adhering to minute animals, perforating the pel- 
licle of each captive, and intruding a haustorium into the sarcode; 
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haustorium pedicellate, its pedicel, about 2 to 3/1 long and 0.7 /i 
thick, widening abruptly and usually bifurcating successively 2 or 
3 times to bear as many as 8 divergent branches about 1.3 /x wide. 
Conidia colorless, filiform, straight or slightly curved, tapering 
somewhat at both ends, measuring mostly 25 /i to 60 /i in length 
by 1.2/1 to 1.6/1 in greatest width, borne erect on sterigmata about 
2,/i high and 1 /i wide. Zygophoric hyphae commonly 10 /i to 30 /i 
long, 1 /I to 1.5/1 wide, usually only rather slightly intricated, aris- 
ing from mycelial filaments or from germinating conidia; zygo- 
sporangium subspherical, 6 /i to 8 /i in diameter, at first smooth, its 
envelope at maturity collapsing loosely about the zygospore; the 
latter yellowish, globose, 5.5 /i to 7.5 /i in diameter, surrounded by 
a wall measuring 0.5 /i to 1.5 /i in thickness inclusive of its 10 to 
25 warty protuberances. 

Capturing and consuming Amoebae 5 /i to 25 /i wide it occurs in 
leaf mold in Arlington, Virginia. 

A SPECIES OF COCHLONEMA WITH IRREGULARLY CONVOLVED THALLT 

In a maizemeal agar culture to which had been added small 
quantities of leaf mold collected near Haugen, Wis., during Sep- 
tember 1939, numerous large amoebae were found parasitized by 
a species of Cochlonema whose luxuriant tufts of conidial chains 
become visible to the naked eye as minute white flecks distributed 
here and there over the surface of the medium. The animals at- 
tacked commonly measured 60 /i to 75 /i in diameter when drawn 
into a more or less compact form, and were surrounded by a rela- 
tively thick pellicle cast in broad, boldly undulating pseudopodial 
folds. They consistently revealed imbedded in the granular sarcode 
a prolate ellipsoidal nucleus (fig. 3, A, n; B, «), often about 15 /i 
long and 12 /i to 14 /i wide, within which a lighter hyaline outer 
layer could be distinguished from a slightly darker subspherical 
central body, or “ Binnenk 6 ri)er,” approximately 6 /i in diameter. 
All the animals attacked clearly belonged to the same species of 
Amoeba that earlier was recorded ( 5 , 9 ) as being subject to de- 
struction by the two fungi I described under the binomials Dac- 
tylella tylopaga and Cochlonema megalosomum. This species of 
Amoeba was designated in my earlier papers as A. verrucosa 
Ehrenb., and consistency, at least, will be served by applying the 
same name also in the present account. 
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The host animal unwittingly initiates its own destruction by in- 
gesting conidia of the parasite strewn about on the surface of the 
substratum. Each ingested spore soon germinates in extending, 
usually from near one of its ends, a delicate germ tube that gradu- 
ally widens as it elongates (fig. 3, A, a, b). However, the young 
thallus is ordinarily not left to batten undisturbed, for during the 
earlier stages of infection, the contractile vacuole of the host re- 
peatedly exjiands in contact with it. In instances of plural infec- 
tion the expanding vacuole often engages several young thalli, 
which then usually become more or less entangled with one another 
(fig. 3, B, a, b, c). Discharge of the contractile vacuole abruptly 
moves the engaged thalli to a peripheral position in the sarcode, 
whence the animal seemingly attempts to void them by means of a 
purse-lipped protrusion (fig. 3, A). On failure of the attempt 
the enlarging contractile vacuole engages the thalli anew in another 
effort at their expulsion. Although no instances of successful 
voidance came under observation, it seems not unlikely that defen- 
sive efforts so persistent may at times have a favorable issue. At 
all events the aniniars apparent determination to resist destruction 
by the parasite under discussion contrasts markedly with its sub- 
missive attitude towards Cochlonema megalosomum, as well as with 
the resigned behavior of numerous other rhizo]iods towards zo- 
opagaceous forms subsisting on them. The show of resolute op- 
position recalls Penard’s (10) early record of successful defensive 
action by Amoeba alba Greeff in eliminating, through abstriction, 
sizable thalli of the fungus that he designated as Saprolegnia B, 
and that almost certainly must have been a member of the Zo- 
opagaceae. 

While it remains uncertain whether any morphological effect can 
be attributed to the stretching action exerted by the repeated ex- 
liansion of the contractile vacuole, there can be no doubt that the 
narrow proximal portion of the thallus is much more prolonged in 
the fungus under consideration than in related species. It appears 
more probable that the morphology of the parasite may be influ- 
enced somewhat directly by the “ rolling ” locomotion of the ani- 
mal. Because of such locomotion the growing thallus is con- 
stantly tumbled about, with the result that its tendency toward 
spiral convolvement, rather clearly expressed through the stages of 
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elongation marked by the first and second dichotomies (fig. 3, B, 
d; C, a, b, c)^ shows increasing irregularity in the further growth 
increments present in the relatively large clew-like thallodic coils 
having three successive bifurcations (fig. 3, C, d; fig. A, A, a, h). 
The appearance of disorderly development is heightened in plurally 
infected animals, since here the several thalli very often become 
intertangled into a confused snarl. In any case, regardless of the 
number of thalli at hand, the protoplasm of the amoeba undergoes 
steady reduction. The degenerating host nucleus remains recog- 
nizable until an advanced stage of expropriation has been reached 
(fig. 3, C, w), but ultimately it, too, disappears from view (fig. 4, 

A)^ 

As has been intimated, the parasite gives rise to scattered white 
tufts consisting of long intertangled conidial chains. In the indi- 
vidual chain the component conidia are found united by short 
empty isthmi (fig. 3, D). The spores in the lower portions of a 
chain (fig. 3, E, a-f) are generally longer, narrower, and less pro- 
nouncedly verrucose than those in the median and distal portions 
(fig. 3, F, as). Examination of asexual reproductive apparatus 
in earlier stages of development revealed that the chains are formed 
by segmentation of erect filaments whose smooth basal portions are 
little given to variations in width, but whose verrucose median and 
distal portions consist of expanded parts alternating with contric- 
tions (fig. 4, B, a). The number of conidiiferous filaments or of 
conidial chains in a tuft, often between 8 and 12, is governed 
mainly by the size of the host animal, rather than by the number 
of thalli responsible for its destruction. Apparently each thallus 
puts forth a single reproductive hypha, which, after growing 
through the host pellicle, branches out laterally to give rise to 
conidiiferous filaments in such numbers as the quantity of available 
protoplasm permits: two, three, or perhaps four coming from 
thalli of moderate size that had been constrained to share the sub- 
stance of their host with several fellows (fig. 4, B, a-c; d-f; g-h) ; 
ten or perhaps more coming from thalli that had undergone no 
competition. 

Sexual reproduction of the parasite was not observed in the. cul- 
ture for several days, until rather suddenly, while, the material was 
being studied, it began simultaneously on an extensive scale. The 
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abrupt turn from asexual development probably was due to a 
marked fall in the temperature of the laboratory, resulting acci- 
dentally from failure of the heating system during cold weather. 
Apparently the fungus, like most other cndoparasitic members of 
the Zoopagaceae, is heterothallic, since its zygospores have been 
found produced only around pellicles occupied by plural thalli, and 
since, moreover, paired zygophoric hyphae have regularly been 
found arising from separate thalli wherever their connections were 
not too badly obscured through excessive intrication of vegetative 
and reproductive parts (fig. 3, G, a, b; H. a, b; fig. 4, C). With 
respect to origin the zygophoric hypha is closely similar to the co- 
nidiiferous filament, as it likewise either represents a branch given 
off outside the pellicle by the single reproductive filament arising 
from the proximal portion of a thallus (fig. 3, G, a), or consists of 
an external prolongation of the reproductive filament (fig. 3, G, 
b). On making contact with each other paired zygophoric hyphae 
continue to grow, widening rather markedly and often winding 
about one another in as many as five helicoid turns before fusing 
apically (fig. 3, G, H; fig. 4, C, d, e). Where the sexual hyphae 
are not spirally intervolved, they usually show some reciprocal en- 
gagement of a more irregular kind (fig. 4, C, a, b, c; D). A 
septum is laid down in each hypha, cutting off all or most of its 
widened intervolved terminal portion as a gametangium (fig. 3, 
G). From the place of union between the sexual elements, or in 
close proximity thereto, the zygosporangium buds forth as a sub- 
spherical body, smooth during its earlier stages of enlargement 
(fig. 4, C, a), but later becoming rather boldly verrucose (fig. 4, 
C, b-e; D) ; one or both of the gametangia often giving rise, in the 
meantime, to a distal diverticulum of variable size (fig. 4, C, d). 
When the zygosporangium has received the entire contents of the 
two gametangia, it lays down a basal septum (fig. 3, H), and 
forms internally a zygospore surrounded by a wall rather indis- 
tinctly separated from its own (fig. 4, E, a^j)- At maturity the 
zygospore reveals a central reserve globule (fig. 4, E, a, c-j)y or 
occasionally several reserve globules (fig. 4, E, b), surrounded by 
a coarsely granular parietal layer. 

The fungus invites comparison more especially with Cochlonema 
verrucosum Drechsl.. (2). As that species was described from a 
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single culture in which the few specimens of the host animal re- 
maining alive when observations began were already in advanced 
stages of infection, it may be opportune to give some further de- 
tails obtained through examination of material in a culture subse- 
quently prepared with leaf mold originating from Arlington, Va., 
late in October 1937. During early stages of infection, before 
any pronounced pathological changes had become apparent, the 
rather slightly prolate nucleus of the host amoeba contained close 
under its delimiting membrane a narrow, somewhat interrupted 
layer of perceptibly darker material (fig. 5, A, n; B, n; C, n). In 
its normal internal organization, therefore, the nucleus here would 
seem to resemble the larger and conspicuously more prolate nucleus 
of Amoeba terricola Greeff {sensu strictiore), the animal set forth 
in previous papers as subject to destruction by three zoopagaceous 
forms I described under the names Endocochlus gigas (7), 
Cochlonema megaspirema (8), and Acaulopage marantica (9). 
Most assuredly, at all events, it differs in internal organization from 
the nucleus of Amoeba verrucosa. Apart from nuclear mor- 
phology, the host of C. verrucosum, provisionally identified as 
Amoeba sphaeronucleolus Greeff, apjjears clearly distinguishable 
from both Amoeba terricola and Amoeba verrucosa by its smaller 
dimensions and its thinner, more delicately undulous pellicle. 

Although in the later material of Cochlonema verrucosum some 
thalli were found that had made nearly three spiral turns (fig. 5, 
D, a, b; E; E) and had bifurcated once or twice, the distal coils 
showed no less geometrical symmetry than the proximal coils. At 
its proximal end the individual thallus always widened out abruptly 
from a short delicate germ tube. The single reproductive hypha 
produced by it was appreciably less robust than the corresponding 
filament in the related parasite from Wisconsin;. and the conidia 
(fig. 5, G) fomied through s^mentation of aerial branches put 
forth by this hypha appeared to be of somewhat smaller size than 
the asexual spores of the congeneric species. 

The fungus from Wisconsin is therefore presented as a new 
member of the genus Cochlonema, An epithet meaning “ inter- 
woven ” or “entwined” is deemed aptly descriptive both of its 
vegetative and of its sexual stage. 
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Cochlonema symplocum sp. nov. 

Hyphae alitae 2.5~6.5 latae, basi paulatim latescentes, vulgo semel vel 
ter dichotomae, semel vel ter spiraliter convolutae vel saepe irregulariter 
glomeratae. Conidia hyalina, plerumque verrucosa, fusoidea, utrimque ob- 
tusa, 6-12 ^ longa, 1.5-2 crassa, in catenulas assurgeiitis saepius circa 500 
longas digesta, in quaque catenula vulgo quinquagena usque septuagena. 
Hyphae zygosporiferae 20-50/* longae, basi circa 2/* crassae, sursum late- 
scentae, apice 4-5 /* crassae, binae ex duabus hyphis alitis enatae, saepius bis 
subinde etiam quinquies inter se circumplicantes. Zygosporangia sphaeroidea, 
saepius 11-14/* crassa, 20-^5 verrucis applanatis 1/* altis 1.8/* latis ornata. 
Zygosporae flavidae, membrana paene cum membrana zygo.sporangii con- 
creta, loculum 8-10/* crassum circumdante. 

Amoebam verrucosam enecans consumensque habitat in humo silvestri 
prope Haugen, Wisconsin. 

Vegetative hyphae 2.5 /*. to 6.5 ^ in diameter, usually widening 
very gradually at the base rather than abruptly, simple or more 
often repeatedly dichotomous up to 3 times, sometimes wound into 
a fairly regular spiral coil of 1 to 3 turns, and sometimes con- 
volved into a rather irregular clew. Conidia hyaline, mostly warty, 
spindle-shaped, blunt at both ends, 6 /i to 12 /i long, 1.5 /x to 2 /a 
wide, commonly formed in numbers from 50 to 70 in fairly erect 
chains measuring often about 500 /x in length. Zygophoric hyphae 
20 /A to 50 /A long, approximately 2 /x in diameter at the base, widen- 
ing to a diameter of 4 ft to 5 /* at the apex, those of each conjugat- 
ing pair arising from separate vegetative hyphae, and often wind- 
ing about one another in 2 or even as many qs 5 helicoid turns. 
Zygosporangium formed close to junction of the sexual hyphae, 
usually 1 1 ft to' 14 ft in diameter, ornamented with 20 to 35 warty 
protuberances which are somewhat flattened on top and measure 
about 1 ft in height by 1.8 fi in basal width; its envelope often not 
distinctly separated from the wall of the yellowish zygospore, 
wherein is contained a spherical protoplast 8 ft to 10 ft in diameter. 

Destroying Amoeba verrucosa it occurs in leaf mold near 
Haugen, Wis. 

Division of Fruit and Vegetable Crops and Diseases, 

Bureau of Plant Industry, 

U. S. Horticultural Station, 

Beltsville, Maryland • 
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EXPLANATION OF FIGURES 

Ek;. 1. Cystopaye lateralis; drawn to a uniform magnification with the 
aid of a camera lucida; X 500 throughout. A, Portion of mycelial filament 
with a captured specimen of Plectus panms; an infective branch has pene- 
trated into the nematode, and is extending assimilative hyphae through the 
fleshy interior. B, Portion of mycelial filament with a captured specimen 
of P. parvus; into the animal have been intruded two infective branches both 
of which are extending assimilative hyphae through the fleshy body; on the 
mycelial filament are shown imbedded in deposits of adhesive material 
cicatrized stumps of two infective branches. C, Portion of a long mycelial 
filament on which two specimens, a and b, of P. parvus have been captured ; 
each of the animals is permeated internally by a haustorial system extending 
from head to tail. D, Portion of mycelial filament with a captured specimen 
of P. parvus; assimilative hyphae have been extended almost throughout the 
contorted body of the captive. £, Portion of mycelial filament from which 
two haustorial systems have been extended into a captured specimen of P. 
parvus; three small lumps of adhesive material are shown attached to the 
mycelial filament, and one lump is shown adhering to the animal’s integu- 
ment. F, Portion of mycelium whereon a specimen of P. parvus has been 
captured by adhesion in three places; three haustorial systems are being 
extended into the fleshy body. G, An extensive portion of mycelial filament 
that is giving rise to a stalked chlamydospore. H, /, Portions of mycelial 
filaments showing rather advanced stages in migration of hyphat contents 
into lateral chlamydospores of relatively small size. /-Af, Late stages in 
migration of hyphal contents into lateral chlamydospores; only a short seg- 
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ment of the parent filament remains continuous with each of the developing 
spores. N-W, Chlamydospores wholly lateral in position, no longer includ- 
ing any portion of the parent filament ; one specimen, Q, has three lumps of 
adhesive material attached to it. X, Chlamydospore connected with the 
parent filament by an empty basal cell. Y, Z, A A, Chlamydospores con- 
nected to the parent filament by two empty basal cells resulting from pro- 
gressive evacuation of basal portions. 

Fig. 2. Drawn to a uniform magnification with the aid of a camera 
lucida; X 1000 throughout. A-S: Cystopage subtilis. A, R, Specimens of 
the protozoan prey, possibly Lecythium mutabih (Bailey) Hopk., as found 
in a rather dry agar medium. C, D, Specimens of the protozoan prey 12 
hours after moistening the agar medium with fresh water. li. Portion of 
hypha on which a specimen of the protozoan has been captured. F, Portion 
of hypha to which are attached membranous remains of three captured ani- 
mals, o-r, as well as four lumps of adhesive material; a chlamydospore, d, 
is shown in an early stage of development. G, Portion of a branching hypha 
with membranous remains of a captured animal, a; a young chlanjydospore, 
b, is being formed terminally on a short stalk. H, Portion of an empty 
hypha, to which is attached the collapsed envelope of a captive, a; and on 
which is borne a mature, laterally intercalary chlamydospore, b. I, Portion 
of hypha with a chlamydospore in early stage of development; two small 
lumps of adhesive material are shown attached. J-M, Portions of empty 
hypha, each bearing a mature intercalary chlamydospore. N, Portion of 
empty hypha with a mature chlamydospore in laterally intercalary relation- 
ship, O, P, Portions of empty hyphae, each with a mature chlamydospore 
home terminally on a short lateral spur. Q, R, S, Portions of empty hyphae, 
each bearing laterally a mature sessile chlamydospore. 

T-Z: Acaulopaye stenospora. T, a, b. Portions of mycelial filament, from 
each of which a dichotomously branching haustorjum has grown into a 
captured amoeba; n, nucleus of each captive. //, Portion of superficial 
hypha bearing ^ conidium, a, in early stage of development, as well as a 
fully formed conidium, b, and a denuded sterigma, c, V, a-t, Conidia show- 
ing variations in size and shape. W, Conidium from which a small haus- 
torium has been intruded into a minute amoeba adhering to it. X, Conidium 
germinating by the production of a germ hypha. F, Four units of sexual 
apparatus showing: a, early stage in development of a zygosporangium, 
following union of a sexual hypha contributed by a germinating conidium 
with a sexual branch arising from a mycelial filament; b, immature zygo- 
sporangium forjmed by union of paired sexual branches arising from separate 
mycelial filaments; c, mature zygosporangium originating from conjugation 
of paired sexual branches contributod by two separate mycelial filaments ; d, 
immature zygosporangium formed at junction of two zygophoric branches 
that wind about one another more extensively than is usual in the species. 
Z, CHf, Mature zygospores, enveloped* in the zygosporangial membrane, 
showing differences in size and sculpturing. 

Fig. 3. Cochlonema symplocum, drawn to a uniform magnification with 
the aid of a camera lucida; X 1000 throughout. A, Specimen of Amoeba 
verrucosa infected with two germinating conidia, a and b, which it appar- 
ently is attempting to void; n, nucleus of host animal. B, Specimen of A. 
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verrucosa infected with four young thalli of the fungus, a-d; n, host nu- 
cleus; V, contractile vacuole of host. C, Disabled specimen of A. verrucosa 
whose protoplasmic materials have been largely appropriated by four thalli 
of the parasite, a-d; n, host nucleus in somewhat degenerate condition. D, 
A sporiferous hypha bearing a long chain of conidia, of which only the 
lowermost 15 individuals are shown. F, a-f, Longish conidia from basal 
portion of conidial chains; the presence of a spur in b being due to branch- 
ing of the sporogenous filament. F, a-z, Conidia from median and distal 
portions of chains, showing variations in size and shape. G, Pair of inter- 
twined zygosporic hyphae that have their origin in the separate reproductive 
filaments a and b. H, Two units of sexual apparatus with full grown 
zygosporangia, each resulting from union of paired zygophoric hyphae 
coming from the separate reproductive filaments a and b. 

Fig. 4. Cochlonema symplocum, drawn to a uniform magnification with 
the aid of a camera lucida; X 1000 throughout. A, Pellicle of a specimen 
of Amoeba verrucosa, whose protoplasm; except for a meager remnant, has 
been consumed in the development of the two large thalli a and b. B, 
Origins of eight growing conidiiferous hyphae, a-^h; a-c resulting from 
ramification, outside the host pellicle, of one reproductive hypha; d-f re- 
sulting from branching of a second reproductive hypha; y and h resulting 
from ramification of a third reproductive hypha. One of the eight hyphae, 
a, is shown completely in four parts connected by broken lines. C, Five 
immature zygosporangia, a-a, derived from union of paired zygophoric 
hyphae having separate origins ; at both a and c a supernumerary zygophoric 
hypha is present, though not functional. D, Young sexual unit with little 
intervolution of zygophoric hyphae. E, Ten mature zygospores, a-j, sur- 
rounding the collapsed pellicle of a large specimen of A. verrucosa. 

Fig. 5. Cochlonema 7*errucosum, drawn to a uniform magnification with 
the aid of a camera lucida; X 1000 throughout. A, Specimen of host 
amoeba in active condition: a, ingested conidium of parasite; n, nucleus of 
ho.st animal; v, contractile vacuole; y, s, digestive vacuoles containing 
numerous ingested bacteria. B, Specimen of host amoeba in active condi- 
tion: a, b, two small thalli of the parasite, with empty conidial envelopes 
attached to them; n, host nucleus; v, contractile vacuole; s, large digestive 
vacuole containing numerous ingested bacteria. C, Specimen of host amoeba 
nearly disabled from loss of contents : a, thallus of parasite ; n, host nucleus ; 
V, contractile vacuole. D, Specimen of host amoeba nearly disabled as result 
of infection: a, b, two large thalli of parasite; n, degenerating host nucleus 
with lumpy internal structure ; v, contractile vacuole. F, Thallus of parasite 
from which a reproductive filament has grown out through the enveloping 
pellicle of the host to produce conidial chains externally. E, Well developed 
thallus from which a reproductive filament has grown out to produce erect 
conidiiferous hyphae, of which one is shown. G, Detached conidia, showing 
variations in size and shape. 



STUDIES IN THE GASTEROMYCETES II. 
BOVISTINA, A NEW GENUS 

W. H. Long and David J. Stouffer 
(with 1 figure) 

The Gasteromycete here described was discovered by the writers 
while on a collecting trip in the Woodland Forest type near Corona, 
New Mexico. The plant was mistaken for a Bovista hence did not 
attract any special attention when collected. Sixty plants were 
found scattered over several yards in the old exposed duff of a 
Juniper which had been recently removed for cord wood. Four 
other specimens were also obtained in the same general region. 

The plant externally is a typical Boznsta, but internally it has the 
glebal characters of a G easier; a very unique combination and one 
not previously known to science. It is therefore made the type of 
a new genus. 

Bovistina gen. nov, 

Sporophore irregular globose (fig. 1, B, H).to depressed-globose 
(fig. 1, A, C, B)y sessile; peridium of two distinct layers (fig. 1, 
A, E) an exoperidium and an endoperidium ; exo peridium mem- 
branous, deciduous at maturity; endoperidium membranous or 
papyraceous, with a metallic luster, dehiscing by a single, apical 
orifice, sterile base none; gleba of capillitium and spores; capil- 
litium of long, unbranched, GeasierAikt threads arising from the 
inner walls of the endoperidium, non-septate, colored; spores 
globose, continuous. 

Forma, habitas et peridium ut in genere Bovistae; gleba e capillitio et 
sporis constans; capillitium e filamentis longis, simplicibus, his Geastri simi- 
libus, e parietibus interioribus endoperidii ortis, eseptatis, coloratis com- 
positum; sporae globosae, continuae, coloratae. 

Bovistina atrogleba sp. nov. 

Sporophore 1-3 cm. in diameter, hyjxjgeous, usually depressed- 
globose, with a universal mycelium; exoperidium with scattered 
particles of soil adhering to entire surface which easily rub off, 
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Fig. 1. Bovtstina atroahha. 


white aging to light tan, brittle, up to 0.25 mm. thick, slowly flak- 
ing away at maturity (fig. 1, E) ; endopertdimn very thin, easily 
torn, flaccid, papyraceous, smooth, dull lead-colored, dehiscing by 
an irregular to elliptical plane to depressed, naked mouth (fig. 1, 
A, B, C), which may become large and strongly lacerate with age 
(fig. 1, A, D), often with small, white, floccose fragments of the 
exoperidium clinging to the margin of the orifice (fig. 1, B, C) ; 
ffleba dark brown to soot-black (fig. 1, A), columella absent; 
capittiHum, threads straight, apically aciuninate, 1-4 mm. long, ex- 
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tending in comi^act masses of parallel hyphae inward to the center 
of the spprocarp, remaining lightly attached to its wall at maturity, 
breaking away under weathering, threads smooth, not easily frag- 
menting, amber-colored under the microscope, usually thinner than 
the spores, 4-7 microns thick, very abundant, walls thick, not 
pitted ; spores globose, 5-9 microns in diameter including the ver- 
rucae, opaque (in water mountant), apiculate, with a short, hyaline 
apiculus (the stump of the pedicel) ; epispore dark chestnjlf brown, 
covered with coarse, subhyaline verrucae which are blunt; cog-like, 
up to 1.4 microns long by 1.1 microns wide, often deciduous. 

Sporophora 1-3 cm. in diam., depresso-globosa ; cxoperidio albo; cndo~ 
pcridio tenuissimo, flaccido, glabro, plum)>eo; ore cx irregulari elliptico; 
gleha atrobrunnea ; filamentis capillitii rectis, 1-4 mm. longis, paralliter com- 
pactis, glabris, succineis, copiosis; sports globosis, 5-9 microns in diam., 
atrocasteneis, valde verrucosis. • 

Habitat: Solitary or gregarious in the vegetable debris under 
trees of Juniperus monosperma. 

Distribution: New Mexico, Lincoln County, near Corona, in 
the Gallinas Pinon-Juniper Forest, elevation 7100 ft. April 21, 
1940, W. H, Long & Dqvid J. Stouffer (Nos. 8736 & 8744), The 
Type collection, No. 8736, consisting of sixty specimens, is de- 
posited in the following herbaria, 50 plants in the Long Herbarium, 
5 in the University of California Herbarium at Berkeley, and 5 
specimens in the Mycological Collections of the Bureau of Plant 
Industry. 

Bovistina is very similar in shape and peridia to Bovista and 
Lanopila but differs markedly in capillitial characters; Bovistina 
has a capillitium of long, unbranched, GeasterAike threads arising 
from the inner walls of the endoperidium ; Bovista has a capillitium 
of discrete branched units; while Lanopila has long, sparingly 
branched, Ca/vofta-like threads, which at maturity are easily 
broken into short segments. 

Bovistina atrogleba resembles somewhat old weathered plants of 
Bovista plumbea and could easily be mistaken for this species |||^ile 
collecting, however a microscopic examination of the gleba would 
determine its true status. 

One of the most remarkable characters of this plant is the very 
long capillitial masses of parallel hyphae which e^^end into the 
center of the sporocarp, resembling in this respect the capiUitia of 
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certain Geasters, These hyphae are agglutinated into a compact 
mass for about % of their length from point of attachment and are 
held so firmly together that the endoperidium can be peeled from 
the gleba leaving it a naked ball of capillitial threads and entangled 
spores. The agglutinating substance apparently is the disinte- 
grated, amorphous remains of the hymenial tissues. 
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A NEW SPECIES OF ACHLYA FROM 
COSTA RICA 


Fred T. Wolf 
(with 13 figures) 

Within the past several years, a considerable number of soil 
samples from various localities have been examined by the writer 
for the presence of aquatic fungi. Through the kindness of Pro- 
fessor Rafael Lucas Rodriguez, of the Liceo de Costa Rica, a fium- 
ber of collections of soil from the vicinity of San Jose, C. R., were 
secured for study. The isolation of Allomyces arbuscula frofn 
four of these collections has already been reported elsewhere 
(Wolf, 1941). In addition to Allomyces, there was found in two 
of these collections of soil from Costa Rica an interesting species 
of Achlya which is apparently not identical with any member of 
this genus hitherto described, and for which the following name is 
proposed ; . 

Achlya Rodrigueziana sp. nov. 

Growth on hemp seed rather dense, reaching a diameter of about 
2-2.5 cm. Main hyphae about 40-50 fi in width at the base. Spo- 
rangia abundant, renewed by cymose branching from below. 
Zoosjiores on discharge encysting to form a hollow sphere at the 
mouth of the siiorangium ; encysted zoospores about 10 /x in diam- 
eter. Gemmae fairly abundant, rod-shaped, fonned by segmenta- 
tion of the hyphae. Plant homothallic. Oogonia spherical, abun- 
dant in older cultures, 30-50 /x, averaging 42 /x in diameter, borne 
on short lateral stalks from the main hyphae ; wall of the oogonium 
smooth, hyaline, unpitted. Oospores 1-4 in an oogonium; about 
50 per cent of the oogonia with a single oospore, 40 per cent #!th 
two oospores, 10 per cent with 3 oospores ; four oospores very rare. 
Oospores 20-30 ft in diameter, averaging 27 ft, at maturity eccentric, 
with a single large oil droplet; oospore wall smooth, thick. An- 
theridia. almost invariably diclinous in origin, very rarely androg- 
jmous; antheridial h)rphae very slender and branching. Anthe- 
ri^ on a majority of the oogonia, 1-3 when present, rather 
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long and tubular, irregularly swollen; antheridial tubes visible. 
Oospores in oogonia lacking antheridia maturing parthenogeneti- 
cally. Type locality ; Rio Maria Aguila, San Jose, C. R. 

Myceliis in semine Cannabis sativae densis, quandoque usque 2.0-2.5 cm. 
lat. ; hyphis primaribus basi 40-50 m diam. ; sporangiis copiosis, et e basi 
proliferantibus et tunc cymosis ; zoosporiis apice dehiscentibus et in sphaerula 
dispositis; sporis hibernantibus 10 m diam. Gemmis plus minusve copiosc 
evolutis, cylindraccis, ex articulis hypharum eilormantibus. Plantae homo- 
thallicae. Oogoniis globosis, ad ultimum numerosis, 30-50/* plerumque 42/* 
diam., in ramulis brevibus et lateralibus insidientibus ; tunica oogoniorum 
hyalina, non-punctulata et omnio levi ; oosporis 1-4 in quoque oogonio 
nascentibus, plerumque singulis vel binis, raro ternatis vel quaternis, 20-30/* 
plerumque 27/* diam., maturitate guttulis oleosis variae magnitudinis excen- 
trice coadunatis; episporio levi, crasso; antheridiis praesentibus vel interdum 
deficientibus, origine diclinis raro androgenis, hyphis antheridiorum longis 
gracillibus, ramosis, tubulosis, irregulariter bullatis, 1-3 pro quoque oogonio; 
tubulis antheridiorum visis. Oosporis interdum parthenogeneticis. Hab. ad 
ter ram humosam, Rio Maria Aguila, San Jose, C. R. 

As has been mentioned above, this organism was isolated from 
two separate collections of soil ; the first taken from the bank of the 
Rio Maria Aguila, near San Jose, C. R., on Nov. 18, 1939, and the 
second from the bank of Cucubres Creek, south of Desamparados, 
C. R., on Jan. 20, 1940. 

Preserved material of this species has been deposited in the Far- 
low Herbarium of Harvard University. 

According to the classification of the genus Achlya i^roposed by 
Coker (1923), this new species belongs to the “ Prolifera group'* 
of the subgenus Euachlya, by virtue of the normal behavior of its 
zoospores in forming a hollow sphere uix)n discharge from the 
zoosporangiufn, the eccentric nature of the mature oospore, and the 
predominantly diclinous origin of the antheridia. 

The consistent production of but 1 or 2 oospores within an 
oogonium is one of the most distinctive features of A. Rodriguez- 
tana. In regard to this character, the Costa Rican species resem- 
bles A. Orion and A. apiculata, in which the antheridia, however, 
are androgynous for the most part. Similarly, the form described 
from Czechoslovakia by Cejp (1934) as A. Hdhneliana is char- 
acterized by oogonia with a single egg, and by mostly androgynous 
antheridia. Among other species with smooth walled oogonia and 
single oospores, A. caroliniana, A. abortiva, and Isoachlya unispora 
lack antheridia entirely. 
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A. Rodriguesiana is obviously not identical with .any of the spe- 
cies listed by Coker and Matthews (1937) ; the combination of such 
characters as the small size of the oogonia, the small number of 
oospores, and the diclinous origin of the antheridia warranting its 
description as new. The possibility of its relationship with any of 
the heterothallic Achlyas would appear to be ruled out by the pres- 
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ence of an occasional androgynous antheridium. The details of 
the sexual organs may be seen from the accompanying photographs 
(fig. 1-13). 

An interesting peculiarity of A, Rodrigiiesiana, which has also 
been recorded in several other members of the gentts, is the pro- 
liferation of a young oogonium, in the absence of antheridia. to 
form a second oogonium (fig. 10). Due to the smooth hyaline 
nature of the oogonial wall and the fact that there are few eggs 
which do not entirely fill the oogonium, the antheridial tubes are 
easily observed. The presence of empty antheridia on certain of 
the older odgonia offers evidence for the presumption that fertiliza- 
tion jirobably occurs, while the eggs of other oogonia in the same 
culture may mature parthenogenetically, when antheridia are absent. 

It is probable that this species is normally aquatic rather than 
terrestrial in nature, as the material from which it was isolated con- 
sisted of mud from creek banks at or near the water line, collected 
in a moist condition, and allowed to become air dry. Further stud- 
ies using this method of collection may bring to light additional 
si^ecies of the water molds, as well as contribute to our meager 
knowledge concerning the ecology of these forms as they occur in 
nature. 

A portion of the work herein reported was carried out during 
the tenure of a National Research Fellowship in Botany at Harvard 
University under the direction of Dr. Wm. H, Weston, Jr., to 
whom the writer is indebted for many helpful suggestions. The 
writer also wishes to express his most sincere appreciation to Mr. 
A. E. Prince for assistance in the preparation of the microphoto- 
graphs and to Dr. F. A. Wolf for the preparation of the Latin 
diagnosis. 

Vanderbilt University, 

Nashville, Tenn. 
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EXPLANATION OF FIGURES 

All figures are of AcMya Rodrigucsiana. The microphotographs were 
taken with a Leica camera using a 12.5 X ocular and a 100 X oil immersion 
objective. Magnification as here reproduced, 525 X. Fig. 1, young oogo- 
nium, surrounded by antheridial branches; 2-3, older o<3gonia with eggs; 
note absence of antheridia; 4, oogonium and egg; note antheridium and 
antheridial tube to the left; 5, oogonium with 3 eggs and branching an- 
theridium; note antheridial tube below; 6, oogonium with 2 eggs; 7, oogo- 
nium with 2 mature oospores ; note eccentric oil droplets and heavy oospore 
wall ; 8, oogonium with 2 diclinous antheridia ; note antheridial tube below ; 
9, oogonium with a single large egg; 10, proliferation of oogonium to form 
a second oogonium in the absence of antheridia; 11, oogonium with 2 nearly 
mature oospores; note the numerous oil droplets in the process of coales- 
cence; 12, oogonium with a single thick-walled immature oospore; 13, 
oogonium with 3 thick-walled immature oospores. 



SOME FLORIDA NOVELTIES 

W. A. Murrill 

The specimens cited in this paper were all collected in or near 
Gainesville and are permanently deposited in the Herbarium of the 
Florida Agricultural Experiment Station. 

Stropharia cyanescens sp. nov. 

Pileo 12 cm. lato, umbonato, fulvo, vulnerato cyaiiescente; sporis ellip- 
soideis, 13-15 X 8 /* ; stipite albo, 5-7 X 1-2 cm. ; annulo amplo, albo, per- 
sistente. 

Hymenophore becoming cyaneous at any point, without or within, 
where wounded ; pileus conic to convex with conic umbo, at length 
expanded-umbonate or slightly depressed without umbo, closely 
gregarious or somewhat cespitose, reaching 12 cm. broad; surface 
slightly viscid at first with a few scattered, white, floccose scales, 
becoming dry, glabrous and shining, uniformly fulvous when young, 
remaining fulvous on the umbo but changing, to ochroleucous and 
cremeous in older pilei; margin even, entire, not appendiculate ; 
context white, without odor, taste at first strongly farinaceous, at 
length somewhat bitter and astringent ; lamellae broad, adnate, be- 
coming ventricose, unequal, medium close to subdistant, entire to 
undulate, watery-white to umbrious or purplish-brown; spores 
ellipsoid, smooth, opaque, dark purplish-brown under the micro- 
scope, about 13-15x8/01; cystidia none; stipe tapering upward, 
white or cremeous, fibrillose or slightly squamulose below the an- 
nulus, hollow, 5-7 X 1-2 cm. ; veil ample, white, forming a su- 
l)erior, simple, fixed, persistent, conspicuous ring. 

Type collected by W. A. Murrill on a pile of sawdust from a 
stable at Gainesville, Fla., April 15, 1938 (No. F16209). A very 
handsome and characteristic species having certain points in com- 
mon with 5*. distans and S, depilata. At first sight one may be re- 
minded of Agaricus arvensis unless he happens to notice the conic 
umbo and adnate gills. 
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Stropharia subumbonatescens sp. nov. 

Pileo 2.5-5 cm. lato, melleo vel isabelHno; sporis ellipsoideis, 11 X6.5/*; 
stipite albo, 6-10 cm. longo; annulo non persistente. 

Pileus conic-convex to expanded-umbonate, gregarious, 2.5-5 cm. 
broad ; surface smooth, glabrous, slightly viscid, uniformly melleous 
or isabelline, umbo conic, margin even, entire; lamellae adnate, 
broad, distant, uneven, soon colored by the spores, edges entire, 
whitish; spores ellipsoid, smooth, purplish-brown, about 11 X 6-5 /a; 
stipe long and slender, slightly tapering upward, smooth, subgla- 
brous, white or pallid, 6-10 cm. long, 2-3 mm. thick; veil slight, 
whitish, evanescent. 

Type collected by W. A. Murrill in sandy soil on a road through 
pines at Gainesville, Fla., February 24, 1929 (No. F10095). Near 
S. umbonatescens Peck. 

Gymnopilus amarissimus sp. nov. 

Pileo 3-4 cm. lato, ferrugineo-fulvo, came amara; sporis ellipsoideis, 
7-10 X 4-6 fi ; stipite pallido, 4 cm. longo. 

Pileus convex to subexpanded, not at all umbonate, gregarious or 
scattered, reaching 3-4 cm, broad ; surface smooth, glabrous, slightly 
viscid, at length shining, uniformly ferruginous-fulvous, margin 
even, entire, indexed when young; context thin, pale-yellow, dark- 
ening when bruised, without odor but at once exceedingly bitter; 
lamellae sinuate with decurrent tooth, broad, crowded, inserted, 
pale-yellow to ferruginous, entire; spores ellipsoid, smooth, pale 
ochraceous, 7-10 X 4-6 /a ; cystidia none ; stij)e equal or tapering 
upward, smooth, soon glabrous, solid, whitish to cremeous, staining 
ferruginous where bruised, darkening with age, about 4 cm. long 
and 4 mm. thick ; veil fibrillose, very slight, soon vanishing. 

Type collected by W. A. Murrill on a dead pine trunk in a low 
hammock at Magnesia Springs, Alachua Co., Florida, April 12, 
1938 (No. FI 6206). A very attractive species, suggesting 
Hypholoma perplexum Peck in its younger stages. 

Gymnopilus praefloccosus sp. novr 

Pileo 2-3 cm. lato, aurantiaco, floccoso; lamellis adnatis; sporis ellipsoi- 
deis, 6-8 X 4-5 M ; stipite bulboso, pallido, 4 cm. longo. 

Pileus convex to subexpanded, not at all umbonate, solitary, 2-3 
cm. broad ; surface dry, regular, orange to yellow, uniformly and 
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densely clothed with large conic floccose warts, which have dark, 
hardened points at the disk ; margin incurved, even, entire ; context 
firm, pale yellow, unchanging, odor none, taste slightly astringent ; 
lamellae squarely adnate, many times inserted, rather narrow, 
crowded, entire, pallid with a yellowish tint, becoming pale fer- 
ruginous ; spores ellipsoid, smooth, ferruginous, 1-2-guttulate ; 6-8 
X 4-5 fjL ; stipe slightly tapering upward from a distinctly bulbous 
base, fibrillose to subglabrous, nearly smooth, pallid with a cremeous 
tint, 4 cm. long, 7-8 mm. thick, bulb 1 cm. broad and high; veil 
slight but forming a very narrow, apical, yellowish, membranous, 
fixed, subpersistent annulus. 

Type collected by W. A. Murrill on a much-decayed sweet gum 
log at Newnan’s Lake, Alachua Co., Florida, May 1, 1938 (No. 
F15620), A very striking and beautiful species suggesting G. 
Nashii Murr. but not cespitose. The warts are 2 mm. high and 
the spore print fulvous. Some species of Pholiota are warted but 
none seem to fit our plant, which is a true Gymnopilus in spite of 
its slight annulus. 

Inocybe alachuana sp. nov. 

Pileo 2-3 cm. lato, albo, subglabro, sapore farinaceo; cystidiis 35-40 
sporis angulatis, 6-8 X 4-5 /x ; stipite albo, circiter 2.5 cm. longo. 

Pileus conic to expanded-umbonate, at times depressed and 
splitting with age; gregarious, 2-3 cm. broaid; surface slightly 
viscid, subshining, subglabrous, somewhat radially rimose in old 
specimens, uniformly white or whitish, margin at first incurved, 
even, entire; context white, thin, with distinctly farinaceous odor 
and taste ; lamellae sinuate, broad, several times inserted, crowded, 
entire, pallid tq rosy and finally brownish-discolored ; cystidia 
fusoid, hyaline, scanty, projecting 35-45 /n; spores angular, irregu- 
lar, subovoid in outline, uniguttulate, ferruginous, 6-8 X 4-5 /x ; 
stipe equal, smooth, glabrous, white, solid, about 2.5 X 0.3 cm. 

Type collected by W. A. Murrill in moist open soil at the edge of 
a pond cypress swamp on the Palatka Road about twelve miles east 
of Gainesville, Florida, April 10, 1938 (No. F16201), Found in 
quantity in all stages of development. An attractive white species 
near I, paludinella (Peck) Sacc. 

Inocybe prae-echinulata sp. nov. 

Pileo 2 cm. lato, fibrilloso-squamuloso, umbrino; lamellis adnatis; sporis 
echinulatis, 8 X S/i, cystidiis 30 X 10m; stipite umbrino, 3 cm. longo. 
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Pileus conic to expanded-umbonate, gregarious, about 2 cm. 
broad, rarely 3 cm. ; surface dry, densely fibrillose-squamulose, uni- 
formly umbrinous, margin even, entire; context thin, pallid, taste 
slightly farinaceous, odor none ; lamellae adnate, broad, ventricose, 
medium distant, inserted, pallid to brownish; edges white, entire; 
spores ellipsoid in outline, pale ferruginous, very echinulate, about 
8X5/4; cystidia abundant, subventricose, hyaline, about 30 X 10 /x ; 
stipe subequal, solid, subglabrous, concolorous or darker, about 3 
cm. long and 2-3 mm. thick. 

Type collected by W. A. Murrill in low ground by the roadside 
east of the Flying Field at Gainesville, Florida, April 3, 1938 (No. 
F16189), The spores appear under the microscope like short 
miniature cockleburs. 

Inocybe subeutheloides sp. nov. 

Pileo 2.5 cm. lato, hispido-squamuloso, isabellino ; cystidiis 60 X 15 /a, 
sporis ellipsoideis, glabris, 9 X 4.5 M ; stipite albo, 2.5-3 cm. longo. 

Pileus convex to expanded-umbonate, at length depressed- 
umbonate, gregarious, 2.5 cm. broad; surface dry, finely hispid- 
squamulose, slightly rimose-lacerate with age, isabelline, the umbo 
small, conic, sub fuliginous, margin at length splitting; context thin, 
firm, white; lamellae sinuate-adnexed, broad, ventricose, medium 
distant, uneven, whitish-fimbriate on the edges, pallid to ferrugi- 
nous; cystidia large, hyaline, scanty, shaped like a milk bottle, 
about 15 /4 in diameter and projecting about 60 fi ; spores ellipsoid, 
smooth, uniguttulate, ochraceous, about 9 X 4.5 /x ; stipe short, 
equal, subglabrous, smooth, white, 2.5-3 cm. long and 3-4 mm. 
thick. 

Type collected by W. A. Murrill on a bank in oak-pine woods at 
Gainesville, Florida, February 6, 1938 (No. F 16062). Related to 
I, eutheloides (Peck) C. H. K. 

Inocybe praenodulosa sp. nov. 

Pileo 5-12 mm. lato, fibrilloso-squamuloso, umbrino, came amara et far- 
inacea; cystidiis 75 X 15 /x, sporis papillosis, 8 X6 ax; stipite albo, 2-3 cm. 
longo. 

Pileus conic to expanded-umbonate, gregarious to subcespitose, 
5-12 mm. broad; surface dry, fibrillose-squamulose, becoming 
somewhat lacerate, uniformly umbrinous; context thin, white, 
bittfer-f arinaceous ; lamellae adnate, broad, crowded, inserted, en- 
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tire, pallid to fulvous; cystidia abundant, hyaline, subventricose 
above a short, slender pedicel, apex obtuse, about 75X15/*; 
spores pale ferruginous, prominently adorned with long, obtuse 
papillae, about 8X6/*; stipe slender, equal, smooth, pruinose, 
white, 2-3 cm. long and 1-1.5 mm. thick. 

Type collected by W. A. Murrill in damp soil by the roadside at 
Hatchet Creek, east of Gainesville, Florida, April 7, 1938 (No. 
FI 6194), A small but well-marked species. 

Inocybe subnodulosa sp. nov. 

Pileo 2-2.5 cm. lato, innato-fibrilloso, i>allide umbrino, cystidiis subven- 
tricosis, 60X15/*, sporis angulatis-nodulosis, 6-9 X 5-6/*; stipite bulboso, 
umbrino, 3 cm. longo. 

Pileus conic-convex to expanded-umbonate, gregarious, 2-2.5 cm. 
broad; surface dry, rimose, innate-fibrillose, rather uneven, pale 
umbrinous, umbrinous on the prominent subconic umbo, margin 
usually splitting with age; context thin, white, taste somewhat 
mawkish, odor none; lamellae adnexed, rounded behind, rather 
broad, crowded, unequal, entire, i)allid to discolored; cystidia ?.ub- 
ventricose with blunt apex and tapering pedicel, hyaline, abundant, 
about 60 X 15/*; spores globose to ellipsoid in outline, coarsely 
angular-nodulose, ferruginous, 6-9 X 5-6 /* ; stipe tapering upward 
from a prominent emarginate ovoid bulb, subconcolorous, sub- 
glabrous, about 3-4 cm. long and 2-4 mm. thick. 

Type collected by W. A. Murrill on low ground under slash 
pines on the Palatka Road about twelve miles east of Gainesville, 
Florida, April 10, 1938 (No. F16076). Also collected by the 
author in mixed woods at Gainesville, December 1, 1926 (No. 
FW082), Related to /. nodulosa C. H. K. 

Inocybe subprominens sp. nov. 

Pileo 5 cm. lato, rimoso-fibrilloso, f ulvo-isabellino ; cystidiis magnis, sporis 
angulatis, 7-9 X 4-5 /* ; stipite albo, 5.5 cm, longo. 

Pileus conic-campanulate to expanded-umbonate, solitary, 5 cm. 
broad; surface dry, rimose-fibrillose, fulvous-isabelline, fulvous- 
castaneous on the prominent conic umbo, margin splitting with age ; 
context thin, white, taste nutty, odor none ; lamellae adnexed, broad, 
ventricose, rather distant, entire, pallid to brownish; cystidia large, 
%ask-shaped, hyaline, abundant; spores angular, ferruginous, 7-9 
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X 4-5 fi ; stipe tapering upward, smooth, flocculent above, white, 
5.5 cm. long and about 6 mm. thick at the middle. 

Type collected by W. A. Murrill in low ground at Gainesville, 
Florida, April 9, 1938 (No. 16128), Also collected by the author 
under evergreen oaks at Gainesville, September 24, 25, 1932 (Nos. 
10080, 10078), Near I, radiata Peck and I. prominens C. H. K. 

Naucoria collybiiformis sp. nov. 

Pileo 1.5-2 cm. lato, albo, glabro, sapore grato; sporis ellipsoideis, 11- 
13 X 6-7/*; stipite albo, 1.5-2 cm. longo. 

Pileus convex to subexpanded, broadly umbonate, irregular, 
closely cespitose, 1.5-2 cm. broad; surface glabrous, uneven, not 
at all viscid, hygrophanous to milk-white, margin incurved when 
young, remaining hygrophanous for some time, repand, not striate ; 
context thin, white, unchanging, fragrant like anise, taste mild; 
lamellae adnate, broad, unequal, medium distant, watery-white, en- 
tire, very slow to become discolored ; six)res ellipsoid, smooth, not 
guttulate, ferruginous under the microscope, fuscous in mass, 11-13 
X 6-7 fA ; cystidia none ; stipe cartilaginous, hollow, subequal, soon 
glabrous, watery- white to white, 1.5-2 cm. long and 3-4 mm. thick; 
veil entirely lacking. 

Type collected by W. A. Murrill in a sawdust pile at Gainesville, 
Florida, April 15, 1938 (No. F16207). Peculiar in having the ap- 
pearance of a Collyhia but showing ferruginous spores under the 
microscope. It is our only white species. 

Tubaria subcrenulata sp. nov. 

Pileo 1-2 cm. lato, roseo-isabelliiio, flocculoso ; sporis ovoideis, 7-8 X 4- 
5/*; stipite roseo-isabellino, 2,5-3 cm. longo. 

Pileus convex to slightly depressed or subumbilicate, gregarious 
or cespitose, 1-2 cm. broad ; surface dull rosy-isabelline, somewhat 
rugulose, finely floccose with whitish scales from the raised cuticle, 
plicate-sulcate with age, margin concolorous, even, entire; context 
very thin, without taste or odor ; lamellae short-decurrent or adnate 
with decurrent tooth, rather distant, broad, inserted, entire, fulvous 
with age ; spores ovoid, smooth, uniguttulate, pale ochraceous, 7-8 
X 4-5 ft ; cystidia none ; stipe slender, very slightly enlarged up- 
ward, smooth, shining, pale rosy-isabelline, whitish-mycelioid at the 
base, subfibrillose to glabrous, striatulate above, cartilaginous, 



Murrill: Some Florida Novelties 


285 


2.5-3 cm. long, 1-2 mm. thick ; veil forming at times a slight apical 
annulus. 

Type collected by W. A. Murrill in humus in oak woods at 
Gainesville, Florida, November 12, 1932 (No. 10076), Also col- 
lected by the author at Gainesville, Fla., November 8, 1932 (No. 
10077 ) ; and in wet soil in a low hammock, March 6, 1938 (No. 
16074), It is closely related to T, crenulata, 

Nolanea subavellanea sp. nov. 

Pileo 3.5 cm. lato, umbonato, squamuloso, avellaneo, sapore farinaceo; 
lamellis adnexis, sporis angulatis, 10-12 X 6 m ; stipite pallido, glabro, 5-8 
cm. longo. 

Pileus conic to ex|)anded with conic umbo, slightly depressed with 
age, gregarious or scattered, reaching 3.5 cm. broad; surface 
smooth, squamulose, opaque, avellaneous, fuliginous on the umbo, 
margin even and entire, often splitting with age and becoming 
striatulate over the gills; context very thin, pallid, without odor 
until dried, taste strongly farinaceous ; lamellae adnexed, ventricose, 
broad, inserted, rather distant, entire, pallid to pale pink; spores 
very irregular, angular, pink, 10-12 X 6 ft ; stipe long, slender, 
smooth, glabrous, shining, hollow, very slightly tapering upward, 
pallid with a faint yellowish tint, twisted at times, finely striatulate, 
whitish-mycelioid at the base, 5-8 cm. long, 2.5-5 cm. thick. 

Type collected by W. A. Murrill in soil in a low hammock near 
Gainesville, Florida, March 5, 1938 (No. F16075), Also collected 
twice in woods at Gainesville by E. West and W. A. Murrill on 
November 8, 1932 (Nos. F10016, F10022), Suggesting my N, 
avellanea but squamulose. After drying in the sun a strong, per- 
sistent, rancid odor developed. 

Russula subpusilla sp. nov. 

Pileo convexo ad depresso, 3-4 cm. lato, glabro, roseo vel roseo-cremeo ; 
came alba, grata; sporis subglobosis, llavis, echinulatis, 6-8^; stipite albo, 
3-5 X 1 cm. 

Pileus convex to depressed, solitary or gregarious, 3-4 cm. broad ; 
surface slightly viscid when moist, smooth, glabrous, roseous or 
roseous-cremeous, cuticle separable, margin scarcely striate; con- 
text white, unchanging, sweet or very slightly astringent ; lamellae 
%vhite to yellow, adnexed, narrow, close, entire, equal, very few 
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forking; spores subglobose, distinctly echinulate, yellow, 6-8/*; 
cystidia none ; stipe equal, white, smooth, glabrous, about 3-5 X 
1 cm. 

Type collected by George F. Weber on the ground under an oak 
at Gainesville, Fla., July 1, 1926 {F9512), Also collected by West 
& Murrill in oak woods at Gainesville, Nov. 9, 1932 {F9554) ; and 
by W. A. Murrill on a lawn under an oak in Gainesville, May 10, 
1938 {F9522), Russula pusilla Peck is red, not pink, and grows 
under pines rather than oaks. 

Lepiota floridana sp. nov. 

Pileo convexo, 3-5 cm. lato, squamuloso, cremco, disco castaneo; sporis 
6 X 5 m; stipite albo, castanescente, 4-5 cm. longo, abrupte bulboso ; annulo 
amplo, medio. 

Pileus convex to subexpanded, not umbonate, gregarious, 3-5 
cm. broad; surface dry, squamulose, white with cremeous scales, 
the disk castaneous ; margin white, short-striate and almost free of 
scales in older hymenophores ; context firm, white, unchanging, 
sweet and nutty; lamellae free, remote, rounded behind, narrow, 
crowded, a few forked and a few inserted, entire, white, unchanged 
on drying except near the stipe; spores subglobose to broadly 
ellipsoid, smooth, hyaline, about 6X5/41 cystidia none ; stipe taper- 
ing upward, smooth, glabrous, white, becoming partly or wholly 
castaneous on drying, 4-5 X 0.4-0.8 cm. ; bulb abrupt, large, about 
1.5 X 1.3 cm.; annulus ample, membranous, median, fixed, per- 
sistent, single, white above and castaneous below. 

Type collected by W. A. Murrill in rich, exposed, grassy soil in 
Gainesville, Fla., May 13, 1938 (No. F16250), The abrupt bulb 
suggests L. abruptibulba Murr., described from Cuba. The stipe 
assumes on drying the color found on the disk of fresh plants. 

Venenarius subvirginianus sp. nov. 

Pileo 2 cm. lato, glabro, avellaneo, striato; sporis 10-12 X 8-9 m, cystidiis 
clavatis, obtusis, 20/*; stipite albo, 4 cm. longo; annulo parvo, volva cupuli- 
formi, parva, alba. 

Pileus convex to plane, not umbonate, solitary, 2 cm. broad ; sur- 
face somewhat viscid, glabrous, without volval patches, uniformly 
avellaneous, margin entire, concolorous, conspicuously striate half- 
way to the center ; context very thin, white, without odor ; lamellae 
adnexed, of medium width and distance, not forked, twice inserted. 
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slightly ventricose, entire, white; spores subglobose or broadly 
ellipsoid, smooth, hyaline, uniguttulate, 10-12 X 8-9 fi ; cystidia 
large, clavate, inflated, obtuse, thin- walled, hyaline, scanty, project- 
ing about 20 fi; stipe very slightly tapering upward from a small 
bulb, dry, smooth, minutely pubescent under a lens, milk-white, un- 
changing, 4 cm. long, 3.5-4 mm. thick; annulus median, fixed, small, 
simple, persistent, white ; volva narrow, lobed, the limb free, white. 

Type collected by W. A. Murrill on moist black soil in a low 
hammock near Gainesville, Florida, March 27, 1938 (No. F16134), 
Suggesting V, virginianus but differing in color and in certain other 
characteristics. The cystidia nestle among the basidia like laterally 
compressed balloons. 


NEW COMBINATIONS 

For those using Saccardo’s nomenclature the following new com- 
binations are made : 

Gymnopilus amarissimus = Flammula amarissima 
Gymnopilus praefloccosus=¥\BmmvL\3, praefloccosa 
Venenarius subvirginianus = Amanita subvirginiana 


Gainesville, Florida 



OBSERVATIONS ON MINDENIELLA 
SPINOSPORA^ 

F. K. Sparrow, Jr., and V. M. Cutter, Jr. 

(with 1 figure) 

In 1927, Dr. B. B. Kanouse (1) reported the finding on sub- 
merged rosaceous fruits in the vicinity of Ann Arbor, Michigan, 
of an extremely interesting aquatic Phycomycete, which she de- 
scribed as Mindeniella spinospora, a new genus and species of the 
Blastocladiales. Since then, if one may judge from reports in the 
literature, the fungus has apparently remained unobserved. 

In general habit it closely resembled a species of Blastocladia, 
particularly those forms of B, Pringsheimii in which the apex of 
the basal cell is unbranched and strongly expanded. Furthermore, 
like Blastocladia, it occurred in pustules bn the substrate, mixed 
with other water molds such as Rhipidium and Gonapodya. It was 
pointed out at the time, however, by Dr. Kanouse, that her fungus 
differed markedly from other blastocladiaceous organisms in the 
following respects : the strong cellulose reaction' of the walls, the 
reproductive organs being borne on short pedicels, and in the forma- 
tion of delicate spines on the resting spores and on certain spo- 
rangia. As has been previously pointed out by the senior author 
(2), the precise relationships of Dr. Kanouse’s fungus — combining 
as it did certain characteristics of both Blastocladiales and Lepto- 
mitales — could not be ascertained until studies were made of the 
structure and flagellation of the zoospores. This was essential, 
since it is now recognized that among water fungi as among other 
members of the plant kingdom, parallelisms of body form fre- 
quently occur among species of very different orders, which often 
obscure their true relationships. It wa*s also suggested at the time 
that Mindeniella showed strong affinities with Araiospora, a mem- 
ber of the Leptomitales, and indeed, that if the zoospores were 

1 Paper from Department of Botany, University of Michigan, No. 771 , 
and Department of Botany, Cornell University. 
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found to be ^terally biflagellate, there were strong reasons for in- 
cluding it in^his genus. On the other hand, if the zoospores pos- 
sessed a single flagellum, the inclusion of Mindeniella in the Blasto- 
cladiales as done by Kanouse, was fully justified. It was evident, 
then, that the affinities of the fungus depended upon the structure 
of thf^^odspore. 

As br. Kanouse suggests in her paper, Mindeniella is evidently 
of rare occurrence. Indeed, although the senior author has ex- 
amined many hundreds of submerged rosaceous fruits from Ameri- 
can and European sites in the past decade, he has never heretofore 
encountered it. During the summer of 1940 the authors were 
fortunate in obtaining large quantities of Mindeniella from a small 
pool in the courtyard of the Natural Science Building in Ann 
Arbor, which enabled them to make such a study of the organism 
as would throw definite light on its precise affinities and relation- 
ships to the other water molds. Since the pool in question had 
long acted as a general dumping ground for various aquatic plants 
and animals collected in the vicinity of Ann Arbor, the exact place 
of origin of the fungus was not known. Dr. Kanouse assures us, 
however, that at no time was her material collected from this pool 
nor was any Mindeniella ever put in it by her. In view of its ap- 
parent rarity it is interesting to note that the substrata in our col- 
lections were frequently covered with pustules composed, so far as 
filamentous fungi were concerned, of nothing but Mindeniella. It 
would appear therefore, that, although the fungus may be rather 
local in its distribution, it may be abundant where it does occur. 

The thallus of the plant (fig. D) resembles B. Pringsheimii, con- 
sisting of a well-developed basal cell which is anchored in the 
substrate by a system of branched hold-fasts. The basal cell is 
predominantly narrowly clavate, rarely cylindrical. . In a few cases 
it may be divided at the apex into two blunt lobes, but nothing ap- 
proximating the pronounced diverticula found, for example, in cer- 
tain thalli of Blastocladia Pringsheimii, is formed by Mindeniella. 
The basal cell may attain a length of 830 fi, although in most cases 
it is not over 500 /x. Its narrow, proximal part from which the 
branching, blunt-tipped hold-fast system emerges, is seldom over 
30-40 ft in diameter, whereas the usually expanded and rounded 
dome-like apex may be 200 fi wide. The colorless wall is stout and 
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on the outer surface of older plants there may frequently be found 
bits of exfoliated material. A strong cellulose reaction is apparent 
when chlor-iodide of zinc solution is applied. 



Fig. 1. Mindeniella spinvspora. 


Zodsporangia are formed for the most part over the surface of 
the dome-like, expanded, distal part of the basal cell. In certain 
plants, particularly those in old pustules, they may also arise lower 
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down on the trunk. As in Rhipidium and Araiospora, the zoospo- 
rangia, whkSi may be 1-12 or more in number, are borne on short, 
narrow thick-walled pedicels, here, however, arising directly from 
the basal cell. They are usually narrowly and symmetrically cla- 
vate or ovate (fig. A), and occasionally slightly constricted in the 
mid-region. At maturity a prominent apical discharge papilla is 
formed. The six)rangia are somewhat variable in size, fully ma- 
ture specimens varying from 125 X 33 ft to 250 ft long by 50 ft in 
greatest diameter. A peculiar feature of Mindeniella, found also 
in the genus Araiospora, is the formation of two types of sporangia 
— ;spiny and smooth-walled. In contrast to most species of Araio- 
spora, however, no differences in shape or size are apparent be- 
tween sporangia of the two types. The spiny sporangia bear 1-8 
erect spines which are irregularly disposed around the discharge 
papilla (figs. E, F), whereas, of course these are lacking in the 
more common smooth-walled type. 

The zoospores are fully formed within the sporangia. At the 
moment of discharge the apical papilla suddenly expands to form 
a delicate vesicle which surrounds the first of the emerging zoo- 
spores (figs. A-C). This structure soon disappears, however, 
after which the great majority of swarmers emerge individually at 
a rapid rate. They swim away at once from the vicinity of the 
sporangial orifice. The zoospore (fig. C) is of the “ secondary ” 
type, commonly described as “ reniform,'' “ bean-shaped,” or 
“ grape-seed-like.” It is 8-15 fi long by 6-10 ft wide, the ma- 
jority being about 8 X 12 fi. The contents are characterized by the 
possession of numerous small refractive globules which lend to the 
spore an appearance strikingly similar to that exhibited by the 
zoospores of Rhipidium, A slightly anteriorly disposed vacuole is 
also usually found. There are two oppositely directed flagella. 
Definite evidence for at least one repeated emergence of the zoo- 
spore was observed. 

A few, probably immature, resting spores were found, but, in 
spite of intensive and prolonged search, not in sufficient numbers 
to add anything new to the account of these structures already 
given by Kanouse. In our material they occurred on thalli with 
the zoosporangia, each being formed in a nearly spherical cpn- 
tainer, 56-59 fi in diameter, with a thickened wall. The upper % 
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to of the outer surface of the container bore numerous slender, 
very sharp-pointed, colorless, solid spines, 15-25 fi in length. In 
the dense contents of the spore itself, there could be observed a 
large central, brownish oil globule. Whether or not the material 
between the periphery of the globule and the inner wall of spiny 
container was cytoplasm or wall material could not be determined. 
During the latter part of the summer numerous empty spiny con- 
tainers were found (fig..G). No fracturing of the wall could be 
detected and the method whereby the resting spores had slipped 
from their case — if such an interpretation is justified — is not 
known. 

No antheridial structures were found and, as Kanouse pointed 
out, the spore is apogamously developed. 

DISCUSSION 

Mindeniella spinospora is unquestionably distinct among the 
aquatic Phycomycetes and well merits the generic individuality 
given it by Kanouse. While in general habit and mode of life it 
resembles Blastocladia, its pedicellate reproductive organs, cellulose 
walls, and particularly its biflagellate zoospores, show it to belong 
to the Leptomitales. Of the members of this order, Mindeniella 
ill one or another characteristic, shows distinct affinities with two 
genera, Rhipldium and Araiospora. In Rhipidium the basal cell is 
similar to that of Mindeniella, but strongly expanded distally to 
form a platform from which hyphal branches or less commonly, 
the pedicellate zodsporangia arise. The zoospores of Rhipidium 
bear refractive globules and are formed in sporangia similar in 
shape but shorter than those of Mindeniella. In Araiospora, while 
the basal cell is more cylindrical, two types of zodsporangia are 
formed, one smooth, the other, as in Mindeniella, ornamented with 
sharp spines. Mindeniella differs from both of these genera, how- 
ever, in the lack of branches arising .from the basal cell, in the lack 
of sexual reproduction, and in the formation of an apogamous 
resting spore borne in a spiny container. 

There can, therefore, be no further doubt that Mindeniella 
spinospora belongs in the Leptomitales rather than in the Blasto- 



Sparrow and Cutter: Mindeniella Spinospora 293 


cladiales, where, because of the remarkable similarity in body form, 
it was placed by its discoverer. 
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EXPLANATION OF FIGURES 

Fig. 1. All figures were drawn with the aid of the camera lucida from 
living material. Fig. D X 280, all others X 600. Figures drawn by V. M. 
Cutter, Jr. A. Nearly mature sporangium showing basal pedicel and apical 
discharge papilla. B. Initiation of zoospore discharge. The first emerged 
zocispores are surrounded by a delicate quickly evanescent vesicle. C. Later 
stage in discharge. The zoospores are emerging individually. D. Complete 
plant showing hold- fast system and clavate basal cell on the apex of which 
the zoosporangia are borne. E, F. Spiny zoosporangia. G. Empty, spiny 
container of resting spore. H. Two immature resting spores in their spiny 
containers. Each bears a large brownish globule in its contents. 



NOTES ON THE MYCETOZOA— V 

Robert Hagelstein 


In this paper, I continue the practice of reporting annually the 
interesting specimens of Mycetozoa added during the year to the 
collection in the Herbarium of the New York Botanical Garden. 
Prior to the publication of this series of Notes, the records of the 
distribution in North America were deficient in many species. 
Many were said to be rare, or more exactly, rarely collected. The 
Notes have shown that many species formerly regarded as rare are 
not uncommon, and are well distributed geographically. The re- 
sults are due to the efforts of experienced collectors, who take into 
consideration the habitat, the time of appearance, and the local 
natural conditions applying to the area of their collecting activities. 

Much depends upon the seasons for the prolific development of 
the fruiting bodies. In the tropics, where there is no alternation of 
winters and summers, they are not so abundant. In lowlands of 
the temperate zones, like Long Island where I reside, the winters 
are often open with little snow and frequent periods of warm 
weather. During such warm spells, if continued, the plasmodium 
revives, vegetates, and produces fruit, the latter while forming often 
meeting sudden changes to freezing temperatures, which destroy it 
so that it is incapable of further reproduction of the species. The 
best conditions are found in mountainous regions at higher alti- 
tudes, or in other territory where the winters are continuous. 
Here the sclerotium does not revive until the spring, and the re- 
sulting fruit does not meet the additional hazards of the winter 
fruitings. Subject to the local conditions of moisture and food 
supply, it will be found that following a cold, closed winter there 
will be an abundant crop of fruiting bodies at some time during 
the season, depending more or less on' the local weather conditions. 
At such times the less often collected species may be looked for. 

We were unable to attend the Foray of the Mycological Society 
of America held in Maine, in August. Our entire time was there- 
fore devoted to Pike County, Pennsylvania, which was kept under 
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close observation from late in May to the middle of October by 
frequent visits of long or short duration. The winter conditions 
had been as outlined, and the abundant crops appeared in July and 
October, although large developments were found as early as the 
end of May. As was expected, many unusual species were found, 
and five of them for the first time in our collecting experience. 
There were disappointments and thrills in between, and the great- 
est thrill came in October when the log later described under Col- 
loderma oculatum was found. In addition to the species noted 
there were four others, Diderma radiatum (L.) Morg., Licea 
flexuosa Pers., Trichia Botrytis (Gmel.) Pers., and Trichia 
decipiens (Pers.) Macbr., a total of eight on one log, and all in a 
state of perfect maturity. A few feet away, on another log, was 
a development of Cribraria rufa (Roth) Rost. 

Many interesting species are found on dead, coniferous wood 
such as pine, hemlock, spruce, etc. The best logs are the larger 
ones, a foot or more in diameter, and they should be in the state 
of decay with lichens and liverworts growing on them. Mosses 
are also present usually, and they conceal many sporangia so tiiat 
careful search should be made. When a good form is found, the 
area should be worked thoroughly for logs with other develop- 
ments, as the Mycetozoa have the habit of appearing in many 
fruitings at the same time. Plenty of material should be taken as 
the form may not be found again for years. Undoubtedly the 
same species will appear again, but it may be in another place, and 
the collector cannot cover everything. It is surprising how little 
area is actually covered in a season. Taken together, foot by foot, 
it amounts to only a few acres. 

The species of Amaurochaete and Brefeldta must be rare in east- 
ern North America. We have found A, fuliginosa j[Sow.) Macbr. 
and B, maxima (Fries) Rost, on Long Island, but not elsewhere, 
and they have not come here from other students in recent years. 
Ontario, with its ardent students who have uncovered so many good 
things, may bring them forth again. 

Collections herein reported were all in the year 1940 unless other- 
wise stated. When* no collector’s name is given, they were made 
by Joseph H. Rispaud, John D. Thomas, or me, or working in 
company. 
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Arcyria ferruginea Sauter. A beautiful example of the large 
phase with spores under 10 /li diam. was received from Roy F. Cain 
of the University of Toronto, and collected by W. R. Watson at 
Lake Timagami, Ontario, in September 1923. It seems to be rare 
compared with the small phase having larger spores which we 
found eight times during the season in Pike County, Pennsylvania, 
and on many occasions previously. Four specimens of the small 
phase have also come here collected by Eli Davis or W. D. Sutton 
in different areas of Ontario on different days. Both write that it 
was not uncommon during the season. The spores in the latter are 
slightly below 10 fi diam. Comparing extremes of the two phases, 
it might appear that they are separate species, but the material now 
available here with intermediates justifies the belief that all should 
be regarded as A. ferruginea. N. Y. B. G. Nos. 9426, 9554, 9555, 
9556, 9557. 

Arcyria stipata (Schw.) List. A fine collection made in Pike 
County, Pennsylvania, in September, is notable for the distinctness 
of the spirals on the capillitium. The. spirals are not, however, like 
those of a Hemitrichia where they are continuous ridges or thicken- 
ings which wind around so that they can be seen on the edges and 
their number counted. In our specimen the threads of the capil- 
litium are ornamented with warts or spines and short protuber- 
ances arranged diagonally across the threads, and it is the intervals 
between them that appear in the microscope like continuous wind- 
ings. 

Hemitrichia imperialis G. List. (Trans. Brit. Myc. Soc. 14: 
225-227. 1929) is very much like A. stipata, but has true spirals 

like a Hemitrichia. N. Y. B. G. No. 2765. 

CoLLODERMA ocuLATUM (Lipp.) G. List. In early October, 
Mr. Rispaud and Mr. Thomas entered a small, swampy area in 
Pike County, Pennsylvania, which had not been visited before. 
Observing a large coniferous log, thickly covered with mosses, 
lichens, and liverworts, they examined it and found thereon a num- 
ber of species of Mycetozoa including Lepidoderma tigrinum 
(Schrad.) Rost., Diderma roanense (Rex) Macbr., and Lampro- 
derma columbinum (Pers.) Rost. On their return in the evening, 
and while studying the various species from this log under the 
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microscope, we were surprised to find among them many single, 
widely separated sporangia of Colloderma oculatum. These had 
formed during the day on the wet base, and were surrounded at the 
lower part by the gelatinous sheath characteristic of the species. 
The emerged sporangia were more often of a dull, dark blue color, 
although occasionally iridescent blue or purplish-brown. 

A week later I joined my friends in another visit to the locality, 
and we took back with us the remaining moss from the log, which 
gave us abundant material, although as the sporangia are widely 
separated and often covered by moss, it is difficult to select them. 
On another log nearby, we found another small development, and 
in other parts of the area several unusual species were discovered. 

The capillitium in the sporangia of C. oculatum consists of a 
persistent, netted mass of hyaline threads attached to the base of 
the sporangium. The threads are broader below, becoming slender 
at the tops, and many of them are jointed or segmented. The 
spores are purplish-gray, distinctly spinulose, and measure about 
12 /i diam. N. Y. B. G. Nos. 2627, 2741, 

CoMATRiCHA CORNEA G. List. & Cran. Mr. Brooks has sent 
here two different specimens of a minute Comatricha which de- 
veloped in a moist chamber on wetted wood collected in Geary 
County, Kansas. They agree in nearly all respects with the de- 
scription of Comatricha cornea, particularly in the character of the 
translucent stalks which are reddish-brown throughout the greater 
part of their Tength, darker at the tops, and yellowish-brown at the 
bases. They are striated longitudinally, indicating a fibrous struc- 
ture. The sporangia are small 0.1 to 0,2 mm. diam., and the stalks 
are 0.3 to 0.5 mm. in length, much longer than described by the 
authors of the species. The columella and capillitium meet the de- 
scription even to the small collar at the base of the sporangium. 
The spores are violet-gray, 8.5-9.5 fi diam., and are marked with 
spines that can be seen distinctly on the edges, with some of the 
spores larger and darker than the others. 

The species is unknown from North America so far as I know. 
The translucent, fibrous stalk is the important feature and charac- 
teristic. The length of the stalks is unimportant in my opinion, as 
<^n nearly all Comatrichas we find great variation in the length of 
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the stalks. Likewise with the stronger marking of the spores. 
These forms are probably C. cornea, and are so regarded. N. Y. 
B. G. Nos. 9305, 9341. 

CoMATRicHA ELEGANS (Racib.) List. One of my associates, 
Leon J. Chabot, is very active in the collection of the Mycetozoa 
while on trips in his automobile throughout Nassau County, New 
York. On one of the last days in May he found a small fruiting 
of C. elegans, which on closer examination at home was seen to 
have orange-red spores in mass and also under the lens. This is 
var. pollens G. List, proposed in the 3rd edition of the British 
Monograph for a phase with reddish-lilac spores, only, in our 
specimen, the reddish tints are more strongly emphasized. The 
reddish spores are in the fresh sporangia where the spores are still 
intact. In the older sporangia where almost all the spores are 
dispelled, the few remaining have changed in color to the brownish- 
violet tints of the normal form. There is nothing to indicate that 
the development is abnormal although it formed in a long period of 
rain. Differences in spore colors are known in many species. I 
doubt the spore color in var. pollens is important enough to regard 
it as a constant, definite variety, believing it is caused by adverse 
conditions prevailing at the time of development. N. Y. B. G. 
No. 2054. 

CoMATRTGHA NIGRA (Pcrs.) Schroet. A collection made in Pike 
County, Pennsylvania, in September, has ellipsoid sporangia 1 mm. 
in the larger diameter, on long thin stalks, with a total height of 
8 mm., an extraordinary size for this species. N. Y. D. G. No. 
2720. 

CoMATRicHA RisPAUDii Hagelstein. Found on five occasions in 
different areas of Pike County, Pennsylvania, in August. N. Y. 
B. G. Nos. 2716, 2717, 2718, 2719, 2806. 

CoMATRiCHA RUBENS List. Strange, that this species has such 
a narrow range of distribution fti the American literature. It 
should be found almost anywhere on leaves if carefully searched 
for as it is not rare. Specimens are in the Herbarium of the New 
York Botanical Garden from Maine, Massachusetts, New York, 
Pennsylvania, Virginia, and Quebec. 
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Cribraria cuprea Morg. The species has come here collected 
by Mr. Eli Davis at Komoka» Ontario, in June. It was also found 
by Mr. Travis E. Brooks in Geary County, Kansas, in July 1937. 
There seem to be reasons for regarding it as distinct from Cribraria 
languescens Rex, aside from the copper color which has been over 
emphasized, and is not always pronounced. Color in all the 
Cribrarias is an uncertain character. In the calyculus and nodes, it 
depends somewhat upon the abundance of the dark, plasmodic 
granules. In the spores, the color changes with age. C. cuprea 
is much smaller than C. languescens ; the stalks are firmer ; the cup 
is not so cleanly defined ; the net is more irregular ; and the nodes 
are thinner and more flattened. In some of these characters the 
form will approach C. languescens at times, but intermediate forms 
are common in nearly all Cribrarias. N. Y. B. G. Nos. 8327, 9558, 

Cribraria languescens Rex. The species is not reported often 
from eastern North America, and we have never collected it until 
this past season, when two gatherings were made in Pike County, 
Pennsylvania, in August. A similar collection was also made by 
Mr. Eli Davis at Byron, Ontario, in June. Altogether it is a fine 
form developing on dryer and firmer wood, and not so scraggy as 
many of the other Cribrarias. N. Y. B. G. Nos. 2710, 2808, 9559, 
9560, 

Cribraria laxa Hagelstein. Found on two occasions in Pike 
County, Pennsylvania, in August. Each time a development of 
Comatricha Rispaudii Hagelstein was nearby, and the same associa- 
tion has been noted with earlier collections. Both forms should be 
searched for on leaves in dryer portions of wet swamps. N. Y. 
B. G. Nos. 2794, 2802. 

Cribraria rufa (Roth) Rost. Pike County, Pennsylvania, fur- 
nishes another record for this species where it was found in Oc- 
tober on the under side of a rotting log. The specimen is nowhere 
as handsome as others from the western States, or from Europe, 
but normal and well matured. The orange color, with the wide 
meshed net and hardly expanded nodes, are characteristic. A 
similar collection was made by Mr. Eli Davis at Komoka, Ontario, 
in September. N. Y. B. G. Nos. 2742, 9561. 
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Cribraria splendens (Schrad.) Pers. Found in Pike County, 
Pennsylvania, in September. The species apparently forms small 
plasmodia with subsequent few sporangia, and in very wet areas. 
That has been the case with all our collections. N. Y. B. G. No. 
2798. 

Diachea bulbillosa (Berk. & Br.) List. In addition to earlier 
records (Mycologia 30: 341-342. 1938) the species has been 
found at various times in Indiana, Kansas, North Carolina, and 
Ontario, as represented by specimens here. N. Y. B. G. Nos. 
2872, 8598, 8790, 9362, 9364, 9578. 

Diachea caespitosa (Sturg.) List. The species resembles 
Diachea cylindrica Bilgr., and is closely related but has different 
spores. In D. cylindrica they are reticulated with spines. In D. 
caespitosa they have prominent warts. A typical example was col- 
lected by Mr. Eli Davis at Byron, Ontario, in August, on the tips 
of spagnum moss. Mr. Davis writes that the plasmodium observed 
was orange-yellow when commencing to fruit. N. Y. B. G. No. 
9562. 

Diachea miyazakiensis Emoto. The first North American 
collections, made by Mr, Eli Davis in Ontario, were reported by 
Dr. John Dearness in Mycologia 32 : 265. 1940. The species was 

found again by Mr. Davis at Komoka, Ontario, in August. Mr. 
Davis writes that he believes the three collections made during 
1939 and 1940 were on black ash, although the- wood was too far 
gone to permit positive identification. N. Y. B. G. No. 9362. 

Diachea splendens Peck. Beautiful examples of the species 
have come here from Mr. Travis E. Brooks collected in Riley 
County, Kansas, in September. In addition to earlier records 
(Mycologia 30 : 340. 1938) it is also here from Massachusetts 
and Ohio. N. Y. B. G. Nos. 9580, 9581, 12569, 12571. 

Diachea subsessilis Peck. The species is well distributed in 
North America, and may be looked lor almost anywhere in wooded 
r^ons. It fruits on leaves, forms small colonies, and may be 
distinguished from other globose Diacheas by the spores which 
have the warts arranged in reticulate fashion. In the Herbarium 
of the New York Botanical Garden there are more than 25 speci- 
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mens from Colorado, Connecticut, Florida, Kansas, Massachusetts, 
New York, Pennsylvania, Ontario, and Quebec. It is not rare. 

Dianema corticatum List. Collected by Mr. Eli Davis at 
Komoka, Ontario, in September. We have also found it on dif- 
ferent occasions in past years in Pike County, Pennsylvania. The 
eastern collections have little or no capillitium, but may be distin- 
guished from Licea flexuosa Pers., with which it is often asso- 
ciated, by the brown, translucent walls and clustered spores. N. Y. 
B. G. No. 9567, 

Diderma ochraceum Hoffni. In September we visited the 
small, wet swamp in Pike County, Pennsylvania, where three years 
ago, in the same month, we had found many developments of 
Fuligo muscorum Alb. & Schw. Nothing was seen of that species, 
but instead, we found on careful search of the ground mosses a 
few small fruitings of D. ochraceum. Each of these had less than 
a dozen finely matured and typical sporangia, clustered somewhat 
on the tips of moss. The angular lime-granules are prominent in 
many of the sporangia. The capillitium is purplish-brown, and 
the spores are purple-gray, distinctly spinulose, and measure 9-10 f* 
diam. The species has been rarely reported from North America. 
N. Y. B. G. No. 2704, 

Diderma roanense (Rex) Macbr. A small, typical develop- 
ment with flattened sporangia on black stalks was found on a mossy 
log in Pike County, Pennsylvania, in October. The black stalks 
separate the species from Diderma radiatum (L.) Morg. when the 
sporangia and columellae are more rounded like in the latter spe- 
cies. A collection was also made by Dr. Roy F. Cain at Kearney 
Lake, Algonquin Park, Ontario, in September 1939. N. Y. B. G. 
Nos, 2702, 9424, 

Diderma spumarioides Fries. Several of the Mycetozoa show 
marked differences in the fruit of the early spring as compared 
with that of the later summer. The May and June fruitings of 
D, spumarioides have usually more rounded and even sporangia 
with smoother, thinner walls. They are more scattered and with 
little or no hypothallus. In August and September, the massive 
fforms develop. The sporangia are rough, closer together, and 
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with thick walls embedded in a heavy hypothallus. It has been 
noted by other authors that lime is occasionally present in the capil- 
litium. A collection made in Pike County, Pennsylvania, in June, 
has numerous, long, fusiform lime-knots like a Physarum, A 
specimen collected by Dr. W. C. Sturgis in Colorado, in September 
1912, has similar lime-knots, and others found by him have long, 
thin, flattened or cylindrical coluniellae, which are often bifurcate, 
and extend to the tops of the high sporangia. N. Y. B. G. Nos. 
2807, 7168, 13203, 13204. 

Didymium complanatum (Batsch) Rost. A specimen was 
found by Mr. W. D. Sutton in Sevier County, Tennessee, in Au- 
gust 1939, during the Foray of the Mycological Society of America. 
It is in the form of a very thin, effused plasmodiocarp with little 
capillitium. The yellow vesicles are present and characteristic of 
the species. N. Y. B. G. No. 9564. 

Didymium Listeri Massee. The conceptions of Didymium 
dubium Rost, and D. Wilcsekii Meylan as expressed in the 3rd 
edition of the Lister Monograph were altered by Miss Lister (Jour. 
Bot. 45 : 226-227. 1926) so that the former D. dubium is now 

regarded as D. Listeri Massee, and the former D. Wilcsekii as 
D. dubium Rost. These conclusions have been generally accepted. 
D. Listeri is a lowland species, and D. dubium occurs in moun- 
tainous regions. Either one has been rarely reported from North 
America. 

D. Listeri often forms thin, effused plasmodiocarps with a closely 
combined layer of crystals on a thin, membranous wall, and a 
sprinkling of stellate crystals on the surface. The spores are 
purple-gray, and generally not larger than 11 diani. D. dubium 
is much more robust with pulvinate plasmodiocarps and heavier 
lime deposits, sometimes like in certain species of Lepidoderma. 
The spores are generally more than ll fi diam., and purple-brown. 
In both species the threads of the capillitium are more or less con- 
nected by transverse bars in addition to forking and branching. 
An examination of a dozen authentic English and Swiss specimens 
in the Herbarium of the New York Botanical Garden shows con- 
siderable variation in the characters, even to the spores, and a 
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particular character of one species may be present in a develop- 
ment of the other, or absent entirely. 

Mr; Travis E. Brooks has sent here three specimens collected in 
Geary and Riley Counties, Kansas, in June and August, which are 
practically alike, and which I regard as the present species, rather 
than D, dubium. The fructifications are in thin, effused plasmodio- 
carps, sometimes branching or net-like. The compact wall of lime 
crystals is not present, and the stellate crystals are distributed di- 
rectly on the inner membranous wall. The capillitium has the 
transverse bars. The spores are purple-gray, 9.5-11 /i diam. An 
English specimen of Z). Listen shows plasmodiocarps with scanty 
lime and others without any, and is very much like the Kansas 
specimens. 

There are a number of species of Didymium that occasionally 
form plasmodiocarps in outward appearance like the Kansas 
gatherings. They are met with frequently, and some of them are 
not clearly determinate. The majority are D, sqmrnulosum (Alb. 
& Schw.) Fries with purple-brown spores. Others with purple- 
gray spores are nearer D. anellus Morg. In these species the 
threads of the capillitium are not connected by bars. N. Y. B. G. 
Nos. 9373, 9376, 9377. 

Didymium ochroideum G. List. The speqies was found four 
times by Mr. Travis E. Brooks in Geary and Riley Counties, Kan- 
sas, in August. One of the developments is perfectly typical. 
The others are more or less paler in color, with the sporangia more 
pulvinate, and spores 7-9 /x diam. Mr. Eli Davis also found the 
species fruiting- in June on manure in a greenhouse at Byron, On- 
tario. He sends two specimens taken a week ap>art. The earlier 
collection has ochraceous-yellow plasmodiocarps with pale, slightly 
grayish spores 8.5 /m diam. In the later specimen the plasmodio- 
carps are almost white, and the spores are pale but distinctly brown- 
ish. They measure 8.5-9.5 /x diam. These irregularities have 
been noted before in earlier collections. N. Y. B. G. Nos. 9378, 
9379, 9380, 9381, 9565, 9566. 

Didymium parietale Martin & Brooks, Trans. Am. Micr. Soc. 
57 : 319-321. 1938. Mr. Brooks, the junior author, has kindly 
'furnished me with additional collections made in Geary and Riley 
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Counties, Kansas, in June and August, which are practically identi- 
cal with the earlier collections made each season since 1937. The 
interesting combination of characters, including the vesicular bodies 
among the spores, seems to be constant, and makes this a sharply 
differentiated species. N. Y. B. G. Nos. 9382, 9383, 9384, 

Fuligo septica (L.) Weber. In my Notes Series I (Myco- 
logia 29: 398-400. 1937), I described aethalia of this species 

found in great numbers at Middleburg, New York, and evidently 
from single plasmodia which had divided at the time of fructifica- 
tion. We have not found similar forms again. Prior to date of 
publication, I sent specimens to Prof. G. W. Martin, at Iowa City, 
Iowa, and he wrote to me that he regarded them as splendid ex- 
amples of Fuligo intermedia Macbr., remarking at the same time 
that the original description of the latter was faulty. F, intermedia 
was described in part, as having a thin, fragile, grayish or brown- 
ish, non-calcareous cortex, and pale purple spores, gray or vio- 
laceous-gray in mass. In those respects the description docs not 
agree with the Middleburg specimens. The description of Mac- 
bride has led to uncertainty as to what was meant by F, intermedia. 
The Listers have regarded it as F, cinerea (Schw.) Morg. var. 
ecorticata, but it does not seem to fit there. I have tried to 
reconcile it with small aethalia of F, septica having a thin brown- 
ish, non-calcareous cortex — ^and these are common enough — ^but 
not satisfactorily. There are so many phases of F, septica, and 
the aethalia in foniiing are so susceptive to outside influences, that 
these influences must be considered when regarding any develop- 
ment as separated specifically from F, septica. 

During August and September, Mr. Travis E. Brooks and Mrs. 
Brooks found in Edwards and Riley Counties, Kansas, develop- 
ments that are practically identical with those we collected at Mid- 
dleburg, even to the double walls in many of the outside sporangia. 
Mr. Brooks writes he found them abundantly on a group of cotton- 
wood logs, also on elm, in the vicinity of Manhattan, Kansas, with 
similar variations observed in our material. Here again the indi- 
cations are there were large plasmodia, and large plasmodia are 
characteristic of F. septica. 
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I believe Macbricle's description was intended to cover forms 
like those mentioned, and it may be convenient to accept them as 
F. intermedia if the description can be altered satisfactorily. 
Nevertheless, I am convinced they are no more than phases of 
F. septica developed under certain conditions, and that F. inter- 
media is not a valid species. The opinion is fortified by the refer- 
ences to ecorticate aethalia in the descriptions and notes of F. 
septica as given in the various editions of the Lister Monograph, 
to which the reader is referred. N. Y. B. G. Nos. 9387, 9388, 
9389, 9390. 

Kleistobolus pusillus Lipp. This small inconspicuous spe- 
cies is probably very common on dead, coniferous wood, as we 
find it frequently associated with larger forms. The subglobose 
sporangia cannot be seen in the field unless acquainted therewith. 
They are brown in color and circular in shape, with distinct, shin- 
ing lids. The species forms large colonies with many sporangia. 
One such found in Pike County, Pennsylvania, in August, was 
more than four feet in length, our idea of the size being limited by 
the strip of wood we brought back. N. Y. B. G. No. 2629. 

Lamproderma violaceum (Fries) Rost. In the description of 
the species as given in the Lister Monograph, it is stated that the 
peridium is often sprinkled with small, hyaline rods. Four collec- 
tions of this odd variation were made in Pike County, Pennsyl- 
vania, in July, August, and September, during the time that the 
species develops abundantly on leaves. Later, in the autumn, the 
species forms large colonies on wood. The hyaline rods, which 
are up to 100 /a in length, are usually firmly imbedded in the 
peridium. They appear to have a mineral nature but do not react 
to hydrochloric acid. N. Y. B. G. Nos. 2690, 2691, 2800, 2805. 

Lepidoderma tigrinum (Schrad.) Rost. Two small, but well 
matured fruitings were found on mossy logs in different areas of 
Pike County, Pennsylvania, in October. A larger and much better 
development was uncovered by W. D. Sutton and Eli Davis in 
Dorchester swamp, Middlesex County, Ontario, in late November. 
The latter extended to more than 20 feet on a dead, larch log 
covered with mosses. The species has not been reported often 
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from eastern North America. It probably fruits towards the end 
of the season only, and on the habitats mentioned. N. Y. B. G. 
Nos. 2738, 2743, 9568, 9569, 

Lycogala epidendrum (L.) Fries. The variety tessellatum 
was found in Pike County, Pennsylvania, in August. Collections 
were also made by Mr. Travis E. Brooks in Geary County, Kan- 
sas, in July, and by Mr. W. D. Sutton in Middlesex County, On- 
tario, in September. N. Y. B. G. Nos. 2686, 9396, 9397, 9570. 

Physarum Bilgramii nom. nov. The name is proposed in 
place of Physarum lilacinum Sturg. & Bilgr. (Mycologia 9: 324. 
1917) which is untenable under the present Rules of Nomenclature 
as it was used by Fries (Syst. Myc. 3: 141. 1829) for a form 

now regarded as Badhamia lilacina (Fries) Rost. 

In the Herbarium of the New York Botanical Garden are four 
specimens of the species collected by Mr. Hugo Bilgram at various 
places in and about Philadelphia during the years 1910, 1912, and 
1928. They show some differences in the intensity of the lilac tint 
which is the only specific character, as otherwise the form is like 
Physarum globuliferum (Bull.) Pers. We have found develop- 
ments of the latter species, occasionally, which show this tint in a 
slight degree, but not sufficiently to regard them as P. Bilgramii. 
Mr. Rispaud found in Pike County, Pennsylvania, in July, two 
specimens which are well marked in the lilac color, one of them 
close to a specimen of Bilgram, and the other somewhat paler. 
Both are distinctly lilac when viewed in mass by daylight. These 
belong here, and it is probably best to continue to recognize the 
form as a species for purposes of classification, although it is clear 
to me that the color is not due to any inherent qualities in the 
plasmodium. Like in the formation of various colored fonns of 
calcite it is probably caused by the presence of a slight amount of 
another mineral, perhaps manganese. This other element, present 
in the habitat of the plasmodium and absorbed thereby, would color 
the lime. Similar conditions are found in P. citriHum Schum., and 
P‘ murinum List, where many forms intermediate in color with 
P, globuliferum are found, and deeply colored forms are rarer. 
It would be interesting to develop laboratory cultures from some of 
these" forms and see if the resulting fruit would show continued 
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tints, or revert to the white of P. glohuliferum, N. Y. B. G. Nos. 
2785, 2787. 

Physarum globuliferum (Bull.) Pers. In Mycologia 30: 
349. 1938, I reported a collection with Badhmnia-WVt capillitiuni. 

A similar development was found in Pike County, Pennsylvania, in 
August, which also has large, white, angular or branching lime- 
knots. Other characters are those of P. globuliferum. It is pos- 
sible that similar forms will be found more frequently in calcareous 
regions, and the conception of the species should be broadened to 
cover them along with the usual phase having small, rounded lime- 
knots. N. Y. B. G. No. 2769. 

Physarum Listeri Macbr. Collected by Travis E. Brooks and 
Mrs. Brooks in Riley County, Kansas, in September. The species 
has now been found repeatedly in Colorado, Kansas, North Caro- 
lina, Tennessee, Virginia, and Quebec, showing a wide distribution. 
It fruits on old leaves and is probably not uncommon. N. Y. B. G. 
No. 9406. 

Physarum mutabile (Rost.) List. An undoubted specimen of 
the species has come here from Dr. Roy F. Cain of the University 
of Toronto, collected by W. R. Watson at Bear Island, Lake 
Timagami, Ontario, in September 1923. The specimen, on an 
herbaceous stalk, is scanty unfortunately, but sufficient to recognize 
the species. The white, sessile, subglobose, and rugolose sporangia 
have single walls with evenly distributed lime-granules. The 
capillitiuni is a close, persistent, network of pale, hyaline threads, 
with few lime-knots, the lime generally aggregated in the center to 
form a clavate columella to the top of the sporangium, or shorter, 
or missing entirely. The spores are purple-brown, minutely 
spinulose, 9-10 /i diani. The specimen agrees in every particular 
with authentic specimens from England, Moldavia, and Italy, in 
the Herbarium of the New York Botanical Garden. 

When stalked, the sporangia bear a superficial resemblance to 
some phases of Craterium aureum (Schum.) Rost., but can be dis- 
tinguished by the persistent capillitium which retains the sporangial 
shape after dehiscence and spore dispersal. It is said to form 
targe colonies, and should be found again in greater abundance in 
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the forests of Ontario and Quebec on heaps of old leaves, straw, 
etc. N. Y. B. G. No. 9551. 

Physarum ovisporum G. List. I have received from Mr. 
Travis E. Brooks two specimens collected in Riley County, Kan- 
sas, in September, that are much nearer to the published descrip- 
tion of this species than those reported from Long Island in 
Mycologia 29: 404-405. 1937. The sporangia are sessile and 
white; the lime-knots in the capillitium are numerous, of varying 
sizes and rounded, with very few angular; the spores are rather 
dark, dull, purplish-brown, and almost all of them are distinctly 
ovoid in shape. The minor differences seem to be of little impor- 
tance if the principal distinguishing characters of the species are 
the ovoid spores combined with the rounded lime-knots. The two 
collections are regarded here as P. ovisporum. N. Y. B. G. Nos. 
9411, 9412. 

Physarum superbum Hagelstein. Several collections were 
made by Travis E. Brooks, John Hudspeth, and J. Koepper in 
Geary and Riley Counties, Kansas, in June, August, and Septem- 
ber, and also by Eli Davis and W. D, Sutton at Mount Brydges, 
Ontario, in October. Considerable range in color is shown by the 
various specimens, but this is characteristic, and due to varying 
conditions prevailing at the time of fructification. N. Y. B. G. 
Nos. 9415, 94U, 9417, 9571, 9572. 

Stemonitis fusca Roth. I have often been asked the question 
as to how long specimens of the Mycetozoa will keep when properly 
boxed. In the Herbarium of the New York Botanical Garden 
there is a specimen of 5. fusca collected on Staten Island, New 
York, in July 1818, and another found at White Sulphur, Virginia, 
in June 1838. That should be a sufficient answer. N. Y. B. G. 
Nos. 6557, 6798. 

Stemonitis virginiensis Rex. The species is based entirely 
upon the spore characters. All others are of little importance. 
The spores are pale lilac-brown, 6-8 fi diam., and reticulated with 
narrow, raised bands, the meshes ranging from 6 to 12 on the 
hemisphere in the s^cimens we have here. The color of the 
sporangia varies slightly; the size varies from 2 to 12 mm. or 
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more; and they may be cylindric or acuminate. The stalks may 
be long or short. The form is a Stemonitis because occasionally 
the surface net is well developed to nearly the apex of the spo- 
rangium. More often it is developed only in the lower part, or not 
at all, when the form looks like a Comatricha with many free ends 
to the capillitium. A specimen in the Herbarium of the New 
York Botanical Garden collected by Rex at Mountain T^ke, Vir- 
ginia, the type locality — but not regarded as part of the type col- 
lection although it may be — ^has a poorly developed net with many 
free ends. The spore characters are remarkably uniform through- 
out, these various phases, and are different from those of any other 
Stemonitis, 

Comatricha reticulata Gilb. (Am. Jour. Hot. 19: 140. 1932) 

is probably a phase of the present species, judged by the descrip- 
tion which reads like a description of 5*. virginiensis except for 
slight irregularities in the capillitium. Many specimens in the 
Herbarium of the New York Botanical Garden. 

Trichia alpina (R. E. Fries) Meylan. A specimen has come 
from Dr. Roy F. Cain of the University of Toronto, collected by 
G. D. Darker at Lake Timagami, Ontario, in 1923. The fructifica- 
tion is in short plasmodiocarps with dark, thick walls. The elaters 
of the capillitium are yellow, 4—5 thick, with close, regular spirals. 
The spores are yellow, faintly marked with warts or spines, and 
measure 15-18 diam. An inner wall is not evident. N. Y. B. G. 
No. 9425. 

The New York Botanical Garden 



CONTRIBUTIONS TO THE MYCOFLORA 
OF BERMUDA— II 

F. J. Seaver and J. M. Waterston 
(with 2 figures) 

In connection with the mycological explorations of Bermuda the 
writers noted an unusually large number of specimens of the genus 
Stictis. Comparative study revealed the fact that there are not 
only numerous specimens, but that they apparently comprise sev- 
eral distinct species. 

The genus Stictis, while in a broad sense included with the 
Discomycetes, is usually placed in the order Phacidiales, while the 
term Discomycetes is often restricted to the Pezizales. The genus 
which is at least a close ally of the Discomycetes is characterized 
by its usually rounded but occasionally slightly elongated apothecia 
which are at first immersed in the host substratum, later dehiscing 
with a prominent margin which may remain entire or become split 
into several rays or lobes, the hymenium remaining below the sur- 
face of the substratum. The exposed margin is usually white, but 
may be occasionally slightly colored. The spores are filiform and 
usually nearly as long as the ascus. 

The type species Stictis radiata is common on wood and .twigs. 
A number of the Bermuda species occur on leaves and herbaceous 
stems. The following is a summary of the forms encountered in 
Bennuda. This contribution is based on collections made on the 
three expeditions, as outlined in the first of the series of papers 
(see Mycologia 32: 388. 1940). 

Key to the Species of Stictis Occurring in. Bermuda 

On dicotyledonous hosts (rarely on both monocots and dicots). 

Spores 100 m or more in length. 

Exposed margin of apothecia white, more or less laciniate or crenate. 

Spores 140-150 M long 1. 5*. radiata. 

Spores 100-1 10 m long, on Conocarpus 2. 5. Conocarpi, 
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Exposed margin of apothecia pink, nearly even, scarcely laciniate, 

on some herbaceous stem 3. S. carnca. 

Spores less than 100 M long, usually 70-75 

Apothecia margin usually 5-lobed on Coccolobis 4. S. Coccolobii. 

Apothecia margin usually 4-lobed on Pimenta 5. 5. Pimentae. 

On monocotyledonous hosts. 

Apothecia white, rounded, spores 175-180 m long, on banana sheaths. 

6. S. Musac. 

Apothecia much elongated about 3. times as long as broad, spores 50-60 m 


long, on sheaths of grass 7. S. lophodermxoides. 

On fern stipes, Acrostichum excelsum Maxon 8. S. filicicola. 


1. Stictis radtata (L.) Pers. ex Fries, Syst. Myc. 2 : 194. 1822 

(fig. la). 

Specimens collected on old flowering stalks of Agave appear to 
be this species, although apparently not previously reported on this 
host. Brown, Britton & Seaver 1336 \ Seaver & Whctzel 47, 

2. Stictis Conocarpi sp. nov. (fig. 2a). 

Apothecia sparingly scattered, at first immersed becoming erum- 
pent, the margin splitting into several lolies (usually about 4), 
white, not exceeding .5 mm. in diameter; hymenium darker; asci 
cylindric 125 X 10-12 /a; spores filiform 100-1 10 /jt long; para- 
physes filiform. 

Apotheciis sparsis primo immersis dein erumpentibus, candidis, marginc 
prominulo laciniato; ascis cylindraceis, 125 X 10-12 sporiis filiformibus, 
100-110 M long; paraphysibus filiformibus. 

On leaves of Conocarpus erecta L., Seaver & Whetzel 10. 

3. Stictis carnea sp. nov. (fig. Ir). 

Apothecia gregarious, not exceeding .5 mm. in diameter, at first 
immersed, the margin becoming slightly prominent, the entire 
fungus and surrounding tissue flesh-colored, the inside of the 
exposed margin lighter, almost white, the margin ne^arly even and 
only slightly elevated; asci cylindric, tapering above, 8-spored, 
reaching a length of 225-250 /a and a diameter of 12 /* ; spores fili- 
form, many-septate reaching an extreme length of 200/* or rarely 
more, and a diameter of 3^/*; paraphyses very slender, scarcely 
more than 1 f* in diameter. 

Apotheciis gregariis .5 mm. diam. in subiculo carneo primo immersis dein 
erumpentibus, margine prominulo carneo non laciniato; hymenio leniter 
^rneo; ascis cylindraceis, 225-250 m long., 12/* diam.; sporiis filiformibus 
l|w/* long., 3-4 /i diam.; paraphysibus filiformibus vix 1/* diam. 
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Fig. 1. a, Stictis radiate; b, Stictis filicicola; c, Stictis cornea; d, Stictis 

Musae, X 2.5. 
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On some undetermined stems, Seaver & Whetzel 5. Fruitlands, 
Jan. 15, 1926. 

4. Stictis Coccolobii Seaver & Waterston, Mycologia 32 : 399. 

1940. 

On fallen leaves of Coccolobis uvifera (L.) Jacq. Seaver & 
Waterston 13, 196; Seaver & Whetzel 26, 62, 79, 

5. Stictis Pimentae sp. nov. (fig. 2fc). 

Apothecia rather thickly scattered over the underside of the 
leaves, scarcely exceeding .5 mm. in diameter, at first immersed 
becoming erumpent, the epidermis of the host folding back in 
several (usually 4) lobes, exposing the hymenium which is nearly 
white; asci cylindric, reaching a length of 70~7S fi and a diameter 
of 8fi; spores nearly as long as the ascus (difficult to remove) and 
about 2 fi thick, many-septate ; paraphyses very slender, about 2 /i 
thick. 

Apotheciis sparsis plerumque hypophyllis, .5 mm. diam. prime immersis 
dein erumpentibus laciniatis, nivcis; hymenio pallido; ascis cylindraceis, 
70-75m> long., 8/* diam.; sporiis filiformibus pluriseptatis 65-70 m long.; 
paraphysibus filiformibus 2 fi diam. 

On leaves of allspice Pimenta officinalis Lindl. Collected at 
Fruitlands, Jan. 15, 1926, Seaver & Whetzel 8;. also near the Ex- 
periment Station, Jan. 27, 1926, Seaver & Whetzel 51, 

6. Stictis Musae sp. nov. (fig. \d), 

Apothecia thickly gregarious, deeply immersed becoming eruni- 
pent with the margin prominent slightly rolled back, nearly even 
not laciniate, white, the hymenium slightly pinkish ; asci subcylin- 
dric reaching a length of 180-200 /x; spores nearly as long as the 
ascus and about 2 /x in diameter, many-septate (usually about 40) ; 
paraphyses present very slender. 

Apotheciis gregariis, erumpentibus, margine prominulo non laciniato, can- 
dido, hymenio pallido vel leniter cameo; ascis subcylindraceis, 180-200^ 
long.; sporiis filiformibus, multiseptads ; paraphysibus filiformibus. 

On the sheaths from banana stems {Musa sp.), Seaver & Whet- 
zel 76, 
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7. Stictis lophodermioides Seaver & Waterston, Mycologia 32 ; 

400. 1940. 

On steins of grass. Brown, Britton & Seaver 1469, 

8. Stictis filicicola sp. nov. (fig. lb). 

Apothecia gregarious, minute .3-.5 mm. diam., rounded or 
slightly elongated, immersed, bursting open, the exposed inner 
margin pure white scarcely ladniate, nearly even or delicately 
crenate; hymenium sunken, somewhat darker than the exposed 
margin ; asci cylindric reaching a length of 180-200 fi and a diam- 
eter of 8 / 1 , 8 -spored; spores filiform reaching a length of 100 - 
150/1, ’usually about 120 /i, many-septate, usually with about 30 
septa which are about 4-6/* apart; paraphyscs filiform, about 
1-1.5 /* in diameter. 

Apotheciis gregariis, .3-.5 mm. diam. primo immersis, dein erumpentibus 
candidis, margine prominulo vix laciniato; hymenio pallido; ascis cylin- 
draceis, 180-200 m long., 8 m > diam. ; sporiis filiformihus, 100-150 /* long, multi- 
septatis, paraphysibus filiformibus, 1-1.5 M diam. 

On stipes of giant fern (Acrostichum excelsum Maxon), 
Brown, Britton & Seaver 1322. 

RECENT OBSERVATIONS 

Since the above was written the senior writer made a fourth visit 
to Beniiuda, covering the period from November 24 to December 
12, 1940, to work in collaboration with the junior author. Al- 
though bur work during this short period was impeded by a rather 
unusual rainfall, numerous collections were obtained and a number 
of observations l^aring on the present report were made. A spe- 
cial effort was made to check up on the species reported here and in 
the previous contribution as new to science. 

In 1912 specimens were collected abundantly on old poles of 
Agave which were referred to Stictis radiata the type species, and 
one which is known on woody and occasionally on herbaceous 
stems throughout North America, the West Indies and into South 
America. During our recent visit numerous poles of Agave have 
been carefully examined, but this fungus was not again found. It 
may be located later. * 

The second species listed here, Stictis Conocarpi, was collected 
%paringly on leaves of Conocarpus erecta L. by H. H. Whetzel on 
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Jan. 22, 1926. Although a diligent search was made for this it was 
not re-collected. This may be due to the fact that it was not the 
proper season. Other attempts will be made to locate the species 
which seems distinct. 

Not knowing the habitat of the third species mentioned we had 
no clue on which to work, and no special attempt was made to 
locate it. 

The fourth species recorded here, Sticfis Coccolobii, was de- 
scribed by the authors in a previous paper (Mycologia 32: 399, 
f2) from material collected by them on December 13, 1940, at 
Grape Bay. The same region was searched during our •recent 
foray and this species was again found to be abundant on the fallen 
leaves provided the conditions were favorable, for not only is it 
necessary to have the proper host but the conditions of moisture 
must also be right. 

The fifth species, Stictis Pimentae, here described as new was 
first collected in 1926 near the Agricultural Station and at Fruit- 
lands, Warwick, on fallen leaves of allspice. Special search was 
made in Warwick Parish where the host was known to occur and 
spread freely, and the fungus was again found to be present and 
apparently well established on the fallen leaves of the host indi- 
cated above. At the same time it was not detected on the leaves 
of any other plant. 

The sixth species recorded in this paper, Stictis Musae, was col- 
lected on banana petioles in a garden near the Agricultural Station, 
February 2, 1926. During our recent visit it was not found. Pos- 
sibly it occurs later in the season. 

The last species referred to in this paper, Stictis filicicola, oc- 
curred on the petioles of the giant fern Acrostichum excelsum 
Maxon. This was at first also referred to Stictis radiata. Re- 
cent comparative studies, however, have convinced the writers that 
this is a distinct species. On November 28, 1940, a visit was made 
to Paget Marsh where the giant fern grows in. great profusion. 
One of our objects was to re-collect if possible this fungus. Al- 
most the first handful of dead stems of this fern showed the Stictis 
to be present in great abundance. A careful search was then made 
of other ferns, including Osmunda cinnamomea L., as well as the 
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stems of other plants, but the fungus was not found on any other 
host. The persistence of this fungus on the petioles of Aero- 
stichum over a period of twenty-eight years tends to confirm our 
belief that it is specifically distinct. 


EXPLANATION OF FIGURES 

All photographs are made from dried material and enlarged about 3 times 
The New York Botanical Garden 

AND 

Agricultural Experiment Station, 

Paget East, Bermuda 



MYCOLOGICAL NOTES. V 


C. L. Shear 

A critical examination of some of our common North American 
Pyrenomycetes and comparison with those of Europe shows that 
they have been erroneously identified. This might naturally be 
expected when it is remembered that the early mycologists, such as 
Fries and Schweinitz, did not describe the spores and other micro- 
scopic characters which are now known to be of great importance 
in specific determinations. A vast amount of study of type and 
authentic material of the older species must be made before any 
dependable lists of our species can be made and their synonymy 
determined, or any reliable data regarding their distribution ob- 
tained. The specimens of our common species even in our largest 
herbaria are so few and the material usually so poor and scanty 
that no satisfactory monographic studies can be made. One of 
our greatest needs for the advancement of mycological taxonomy 
is more and better material from all parts of the country and the 
world. 

17. Nummularia Bulliardi Tul. Sel. Fung. Carp. 2: 43. 
pL 5, /. n^l9, 1863 

This fungus was first described according to Fries (Syst» Myc. 
2 : 348. 1823) by Micheli (Nov. PI. Gen. 105, No. S. 1729). 
However, Micheli’s brief description without illustration is very 
doubtful. The only specimen of Nummularia Saccardo could find 
in Micheli’s herbarium was N. repandoides Fuckel. {N. clypeus 
(Schw.) Cooke) labelled “ Lithophytoides.” The fungus was de- 
scribed by Bulliard (Champ. France 1 : 179, tab, 468, f. 4, 1791) 
as Hypoxylon nummularium. His illustration seems to leave little 
doubt that he had the fungus renamed as above by Tulasne. The 
typical form is on beech, and shows the striking nummular .shape 
almost exactly circular and about the size of a small coin. De- 
Candolle next described it as Sphaeria nummularia, FI. Fr. 2 : 290. 
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1805. Fries (l.c.) cites 5*. macula Tode (Fungi Meckl. 2: 33, />/. 
13 j f, 106, 1791) but the description and illustrations do not agree 

with Tulasne’s fungus. He also cites S, diffusa Sow. Engl. Fungi, 
pi, 373, 1802, and S, orbicularis Pers. ined., as synonyms. We 
next find the fungus described by Schmidt as S, anthracina in 
Kunze & Schmidt, Myk. Hefte 1 : 55, tab, 2, f, 14, 1817. The 
illustration cited leaves no doubt that it is the same as that so fully 
described by Tulasne. The subglobose ascospores shown are 
typical. 

Tulasne (l.c.) gives a very complete description and illustrations 
of the fungus, including its conidial stage. He cites S, diffusa 
Sow., as a doubtful synonym; also 5*. anthracina Schmidt (l.c.). 
He says the conidia develop under the bark and break through the 
clefts in the form of a very abundant pure white powder consisting 
of very minute spores hardly more than 5 fi in diameter. The 
loosened bark is covered on its inner surface with a rather thick 
stratum of fleshy, dingy white fungus parenchyma. We have ob- 
served specimens of N, clypeus (Schw.) Cooke in its conidial con- 
dition on oak from Virginia with a similar growth. Tulasne (l.c. 
45) reports it on beech only, and says that among the specimens 
found in the herbarium of the Paris Museum which agree best in 
form and habit with this species, are Sphaeria clypeus Schw. from 
North America, S, anthracodes Fries from Brazil and Chile, and 
S, pachyloma Lev. The specimen of S, clypeus to which he refers 
is probably that sent by Schweinitz to Brongniart about 1823, be- 
fore Schweinitz had abandoned his name and labelled his speci- 
mens S, nummularia (Bull.) Fries. 

Nitschke (Pyren. Germ. 60. 1867) cites Currey’s figure (Act. 

Soc. Linn. Lond. 22: 268. f, 59, 1858) as representing this 
fungus and also DeNotaris (Microm. Ital. 9: f. 1. 1853) as well 

as the following exsiccati : Moug. & Nestl. Stirp. Vog. Rhen. 374, 
and Fuckel, Fungi Rhen. 1062, Following the description he says : 
“ I succeeded in finding the conidial stage as described by Tulasne 
, on fallen beech trunks. The fine powdery conidia covered the disk 
of the stroma with a chalk-like layer which finally disappeared and 
left the surface a dark earthy brown color. This disappears and 
ihe surface becomes blue-gray with black punctate ostioles.” He 
%ound it only on Fagus sylvatica, but mentions that Fries reports it 
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on other hosts. He describes the ascospores as oval to subglobose, 
measuring 12-14 X 6-10 ft. Fries (Sumnia Veg. Scand. 384. 
1849) records it as Hypoxylon nummularium Bull, and reports it 
as found in Scandinavia, citing Berk. Brit. Fun. Exs. 28, We 
have not seen this number. 

Ellis and Everhart (N. Am. Pyren. 624. 1892) describe N. 

Btdliardi, and give the spore size as 12-15 X 7-9 /i, which is the 
size of spores in typical specimens of this species in Europe. They 
cite as examples Rab. Fungi Eur. 2956; and Rehm Ascom. 977 
which are typical N. Bulliardi, Ellis and Everhart N. Am. Fungi 
85 is typical N, clypeus on oak. Under N, clypeus, Ellis and Ever- 
hart (No. Amer. Pyren. 627-28) translate Schweinitz* original 
diagnosis and give the spore measurements as 20 X 8 which 
agrees with those given by Cooke, and add “ On branches of 
Catalpa, Curtis ; on oak, Ravenel.’’ 

An examination of numerous European and American specimens 
shows that these two species are easily separated, especially by the 
size and shape of the ascospores. Ellis, however, was mistaken in 
referring American specimens, mostly on oak, to N, Bulliardi, since 
his No. 85 cited above and other specimens identified by him and 
others in this country are not N, Bulliardi Tul. Schweinitz in his 
original description gives Tilia and Acer rubrum as hosts for his 
Sphaeria nummularia {S, clypeus Schw.). 

We have examined the following European specimens of N, 
Bulliardi: P. Strasser, Sonntagsberg, on beech, spores 9-14 X 6- 
9/*; Fuckel, Fungi Rhen. 1062, issued as Hypoxylon on Fagus, 
Nassau, spores 9-13 X 6-9 fi; Krypt. Exs. Mus. Pal. Vind. 516, 
issued as '' N, nummularia (Bull.) Keissl.,’’ collected by Niessl, 
Brunn, on Fagus, spores 9-13 X 6-9 /Jt. All the specimens of true 
N, Bulliardi we have seen are on Fagus, Fries and Traverso re- 
port it on Acer, Carpinus, Castanea, Quercus, etc.” 

DeNotaris (Micro. Ital. 9: pi, 1, f, 1-6, 1857) under Hypo- 

xylon nummularium excludes as a synonym Tode’s S, macula. He 
cites Berkeley, British Fungi 240, l837. He also says that the 
synonym cited by Fries from Micheli is probably wrong as the de- 
scription seems to him to apply to Sphaeria stigma HoflFm. or a 
variety of it. 5. macula Tode he thinks also relates to Sphaeria 
sHgtfia instead of this species and quotes Tode’s words to that 
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effect. DeNotaris’ Italian specimen cited was on dead branches of 
Fagus from the Apennine Mountains, collected by Cesati. He 
says it is rare. His illustration (l.c.) shows the nummular form 
of stroma with the typical subglobose to short, broadly elliptical 
ascos|X)res. We have not yet seen a specimen of this species 
gathered in North America. The numerous American specimens 
under this name in the Lloyd, Ellis, and other Herbaria examined 
are mostly N, clypeus (Schw.) Cooke. The synonymy would ap- 
pear to be as follows : 

Nummularia Bulliardi Tul. Sel. Fung. Carp. 2: 43. pi. 5, f. 
11-19. 1863. 

Hypoxylon nummularium Bull. Champ. Fr. 1 : 179. pi. 468, 
f. 4. 1791. 

Sphaeria nummularia DC. FI. Fr. 2 : 290. 1805. 

Sphaeria anthracina Schmidt in Kunze & Schmidt, Myk. Hefte 
1 : 55. pi. 2, f. 14. 1817. 

Sphaeria nummularia (Bull.) Fries, Syst. Myc. 2: 348. 1823. 

Nummularia nummularia (Bull.) Schrdt. Pilz. Schles. 2: 458. 
1897. 

Nummularia anthracina (Schm.) Trav. FI. Ital. Crypt. Pyren. 
1 : 57, f. 10. 1906. 

Kommamyce Bulliardi (Tul.) Nieuwland, Amer. Mid. Nat. 4: 
375. 1916. 

Numulariola nummularia (Bull.) House, N. Y. St. Mus. Bull. 
266:49. 1925. 

18. Nummularia clypeus (Schw.) Cooke, Grevillea 12: 6. 1883 

Schweinitz under Sphaeria (Schr. Nat. Ges. Leipzig 1: 31. 
1822) described this species as follows: 

42. (S.) Clypeus Sz. numularia Decand. Flor. Gall. II, p. 290. 
Bulliard, t. 480. 3? 

S. explanata ambitu elliptico immersa atro-nitens, ostiolis conicis pro- 
minulis exasperata. 

Totus fungus cortici etiam vivarum arborum, Tiliae, Aceris nibri, immer- 
sus, clypeolum unciam unam ad tres longum, dimidiam latum refert affixum 
claviculis, quorum capitula (ostiola sphaerularum) prominent; margine li^eo 
undulato cingitur. Facile potest excuti e Iccto suo, cavitatem in ligno 
Ikiquens. — Dura. Stroma nigrum parcius. Sphaenilae majores, profundius 
^netrantes. Pulvere seminali brunneo tecta reperitur interdum. 
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Later (Trans. Am. Phil. Soc. II. 4 : 193. No. 1219. 1832) he 
mentions it as follows : 

1219. 73. S. numularia, F. 57, Syn. Car. 42, S. clypeus, inveni specimina 
Pennsylvania septam uncias, longa et lata 3-4. In variis-praecipue Quercus. 

Fries also cited S. clypeus as a synonym of Sphaeria nummularia 
Fries in Syst. Myc. 2 : 348. 1823. 

A careful examination of Schweinitz' specimens indicates that 
they are all clearly di.stinct from Ilypoxylon nummularium Bull, as 
was pointed out by Tulasne and Cooke (Grevillea 12: 6. 1883). 

Tulasne (Sel. Fung. Carp. 2: 44. 1863) who examined a part of 

Schweinitz^ original specimen, says in a foot-note : “ This pyreno- 
mycete (S. clypeus Schw.) which grows usually on oak is rightly 
distinguished from our first Nummularia {N. Bulliardi) as appears 
from the words of Schweinitz himself both by the capitate and 
prominent ostioles of its conceptacles and by the brown seminal 
powder with which it is sometimes found covered.” He also men- 
tioned the very noticeable difference in size and shape of the asco- 
spores. The specimen still remaining in the original packet in 
Schweinitz’ herbarium with a gummed paper strip attached is prob- 
ably from the original Salem collection. It has spores 14-17 X 
7-9 fi. There is another specimen in the mounted collection of his 
herbarium labelled Sphaeria numularia p striata N. York.” This 
is immature. The surface of the stroma is brown and the ostioles 
not so conspicuous as usual. The surface is somewhat striate, due 
apparently to linear irregularities in the inner surface of the bark 
of the host. The spores in this are typical, 14-18 X 7-9 jii. As 
noted in our discussion of N. Bulliardi, Ellis’ N. A. Fungi 85 on 
oak cited as that species has spores 15-17 X 6-7 and is not 
N. Bulliardi Tul. {Sphaeria nummularia Fries), but N. clypeus 
(Schw.) Cooke. 

We have examined specimens of N. clypeus from many states 
from Maine and Canada to Florida and west to Washington, 
Oregon and California on various hosts, including Acer, Alnus 
ruhra, Carpinus, Carya alba, Castanea, Diospyros, Bogus, Pasania 
densi flora, Quercus spp., and Rhus. It occurs most frequently on 
oak and beech. Nearly all are labelled N. Bulliardi. 
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It is also found in Europe where it was described by DeNotaris 
(Microm. Ital. 6: 4. /. 2. 1851) as Sphaeria mediterranea 

(Nuntmularia mediterranea Sacc., N, regia var. mediterranea 
Trav.^. An examination of DeNotaris’ specimen in his herbarium 
at Rome shows that it agrees in every respect with N, clypeus. A 
mere form of this species was also described by DeNotaris (Sfer. 
Ital. 15. /. 12, 1863) (Nummularia regia [DeNot.] Sacc.) as 

Hypoxylon regium. This was also illustrated by Saccardo (Myc. 
Ven. pL 15, f, 37-40. 1873, and Fung. Ital. /. 5^5. 1879). Tra- 
verse (FI. Ital. Crypt. Pyren. 1 : 59. 1906) says that N. mediter- 

ranea, which he reduces to a variety ol N, regia as above, differs 
especially in having the surface of the stroma irregular. From an 
examination of DeNotaris’ specimen it is evident that this is due to 
the fact that the fungus was growing on thick, rough bark which 
causes the irregularities. The spores and all other characters are 
identical with those of N. regia and N, clypeus. Miller (Trans. 
Brit. Myc. Soc. 17: 129. 1932) says he has seen specimens of 
Hypoxylon mediterraneum (DeNot.) Miller from Holland, Ger- 
many, and France. We have a fine specimen on Quercus suher 
from Portugal as N. regia. 

This species was also described by Fuckel (Symb. Myc. 236. 
pi. 2, /. 46. 1869) as N. repandoides. A study of Fuckel’s speci- 

men (Fungi Rhen. 2266 on Fagus) shows that this also is identical 
with N, clypeus. We have one other specimen of N. clypeus on 
Fagus from Hanover, Germany, distributed by Rehm in his Ascom. 
1769, incorrectly named N. anthracina (K. & S.) Trav. The 
spores are 15-18 X 7-8 /x. The papillate ostioles and other char- 
acters agree with typical N. clypeus on beech in this country. 
Curiously enough Rehm issued under the same name as forma 
juvenilis ” his No. 1769-b, typical N. Bulliardi Tul. ©n Fagus from 
upper Bavaria. The great bulk of the material in herbaria in this 
country labelled N. Bulliardi is N. clypeus. We have yet to see a 
specimen of the true N. Bulliardi Tul. from North America. Sac- 
cardo (Syll. Fung. 1 : 396. 1882) gives N. clypeus as a synonym 
of N. Bulliardi, but later (Syll. Fung. 9 : 570. 1891) he follows 
Cooke (l.c.) in describing it as a separate species. 

The synonymy so far as we know it at present is as follows : 
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Nummularia clypeus (Schw.) Cooke, Grevillea 12: 6. 1883. 

Sphaeria clypeus Schw. Schr. Nat. Ges. Leipzig 1:31. 1822. 

Sphaeria nummularia Schw. Trans. Am. Phil. Soc. II. 4: 193. 
1832. Non Fr. 

Sphaeria mediterranea DeNot. Microm. Ital. Dec. 6:4. /. 2. 
’ 1851. 

Hypoxylon regium DeNot. Sfer. Ital. 15. /. 12, 1863. 

Hypoxylon clypeus (Schw.) Curt. Cat. PI. N. Car. 140. 1867. 

Nummularia repandoides Fuckel, Symb. Myc. 236. pi, 2, f, 46, 
1869. 

Nummularia mediterranea (DeNot.) Sacc. Syll. Fung. 1 : 400. 
1882. 

Nummularia regia (DeNot.) Sacc. Syll. Fung. 1 : 400. 1882. 

Nummularia bulliardi Ellis & Ev. N. Am. Pyren. 624. 1892. 
pp. Non. Tul. 

Nummularia regia var. mediterranea (DeNot.) Trav. FI. Ital. 
Crypt. Pyren. 1 : 59. 1906. 

Hypoxylon mediterraneum (DeNot.) Miller, Trans. Brit. Myc. 
Soc. 17:129. 1932. 


19. Rosellinia aquila (Fries) DeNot. 

This pyrenomycete has been generally regarded as a common 
species throughout most of Europe and the United States, and has 
also been reported from China and other regions. It was described 
as Sphaeria aquila Fries, Vet. Akad. Hand. 1817 : 251. It was also 
described by Fries in Syst. Myc. 2 : 442. 1823. He cites Schmidt 

and Kunze, Deutsch. Schwam. Exs. 52, labeled ''Sphaeria byssiseda 
P.*' as representing his species. No description of spores was 
given. Those in the specimen of this number we have examined 
are 15-21 X 6-8 /a. DeNotaris (Giorn. Bot. Ital. 1 : 334. 1844) 

described the genus Rosellinia using Fries' species, R, aquila, as 
the type. Tulasne (Sel. Fung. Carp. 2: 250. pi, 33, f, 1-6, 
1863) gave a full description and illustration of this fungus. 
These agree entirely with the specimens of Schmidt & Kunze cited 
by Fries and leave no doubt as to the identity of the species. Be- 
sides the ascospores he describes and illustrates the conidial stage 
which is produced on the brown byssoid subiculum in which the 
perithecia are embedded. The conidia are borne in pale ashy-brown 
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corymbs. They are narrow ovate, hardly more than 10 /x long. 
The coni dial stage according to Tulasne has been described under 
various names as Sporotrichum fuscum Lk., 5*. badium I.ink, and 
S. stuposum Link (Ges. Nat. Freunde Berlin Mag. 3: 10. 1809), 
also as Alytosporium fuscum Link (Willd. Linn. Sp. PI. IV. 6^: 
23. 1825, and as Thelephora vinosa Pers. and Hypochnus fuscus 

Fries. He gives the ascospore measurements as about 20 X 7 /i. 

Tode (Fungi Meckl. 2: 10-11. /. 69-70. 1791) described 

Sphacria byssiseda with two varieties a grisea, f, 69 and var. 
P fusca, f. 70. The variety grisea he says differs from fusca gen- 
erally in having a livid gray color and smaller perithecia. Tode’s 
description and illustrations leave little doubt that he had the same 
fungus described by Fries although no spore measurements are 
given and no specimens of his are known to exist. Fries (l.c.) 
cited S. byssiseda p fusca of Tode, as a synonym of his S. aquila. 
Tode’s var. a grisea Fries describes as a separate species under the 
name i*. byssiseda, asserting that it is “ bene distincta,” and empha- 
sizing the livid gray color and the broadly effuse subiculum. Most 
subsequent authors, however, regard both of Tode's varieties as 
mere forms of Fries’ S. aquila. Berkeley, for example, in Smith’s 
English Flora 5: (pt. 2, Fungi) 260. 1836, says that Tode's va- 

rieties which Fries says are distinct ‘‘ run very much into one an- 
other.” The gray form with scattered perithecia is apparently a 
young condition with abundant production of gray conidia. 

Brefdd (Unters. Gesammt. Myk. 10- : 259. 1891) recognizing 

the great similarity between this species and certain species of 
Hypoxylon, decided that it really belonged to that genus and called 
it H. aquila (Fries) Bref. Schroter (Krypt.-Fl. Schles. 3-: 299. 
1894) adopted Tode's specific name and transferred it to Rosellinia 
on the basis of priority. Tulasne had also pointed out that the 
fungus has many truly hypoxyloid characters, the conidia being 
very similar to those of some species of Hypoxylon and the peri- 
thecia sometimes coalescing. In view of our present knowledge of 
the relationship of this genus, it is difficult to understand why it 
should be placed in a different family from Hypoxylon as has been 
done by Kirschstein (Trans. Brit. Myc. Soc. 18 : 306. 1934). 
According to numerous European specimens we have examined the 
Ctscospores vary from 14-23 X mostly about 16-18 X 6^ /*• 
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Kirschstein (l.c. 302), says that the mature ascospores have small, 
globose, hyaline appendages at each end which are a distinctive 
character. Winter says “ typically without appendages ” and Sac- 
cardo ** with or without.” In the numerous European specimens 
we have examined we have but very rarely been able to demonstrate 
the presence of any such appendage. The spores at maturity are 
surrounded by a thin, hyaline, gelatinous envelope, and in the im- 
mature asci they are surrounded by a mucilaginous cytoplasm which 
connects all the spores, and some small portion of this may remain 
attached to their ends when the spores are set free; but it seems 
that only under very favorable conditions and treatment can such 
an appendage be found in dried specimens. In some species, as 
R, thelena (Fries) Rab., a hyaline appendage appears to be a more 
constant character. 

R. aquila occurs on many deciduous host plants in Europe and 
has been regarded by American authors as one of our most com- 
mon species in this country. In our early collections of this spe- 
cies in 1893 we noted a great discrepancy in the size of the asco- 
spores between our specimens and those from Europe, and on the 
label of our New York Fungi Exs. 360 we called attention to the 
fact that the spores in our plant were 24-32 X 10-13 fi instead of 
15-22 X 6 - 8/1 as given for the European plant. We have since 
examined many herbarium specimens from different parts of the 
United States and have as yet found but two specimens from east 
of the Pacific Coast which agree with R. aquila of Europe. They 
are both in the Mycological Collections of the Bureau of Plant In- 
dustry from Temple, Texas, collected by B. F, Dana 1929 and 
C. H. Rogers 1934, All other specimens labeled R, aquila thus far 
examined are Rosellinia corticium (Schw.) Sacc. or some other 
species. There are, however, two packets of R. aquila, apparently 
parts of the same specimen, in Mycological Collections from the 
George W. Clinton Herbarium of Buffalo, N. Y., but their place of 
collection is considered doubtful. They may be of European 
origin. The synonymy is as follows: 

Rosellinia aquila (Fries) DeNot. Giorn. Bot.. Ital. 1 : 334. 
1884. 

Sphaeria byssiseda Tode a and fi Fungi Meckl. 2 : 10. /. 69, 70, 
1791. 
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Sphaeria papillosa Sow. Engl. Fungi 2: pL 236. 1797. sec. 
Berk. 

Sphaeria aquila Fries, Vet. Akad. Hand. 1817: 251. 1817. 
Sphaeria mammosa With. Bot. Arr. 4 ; 360. 1830. sec. Berk. 

Hypoxylon aquila (Fries) Brcf. Unters. Gesamint. Myk. 10^: 
259. 1891. 

Rosellinia byssiseda (Tode) Schrot. Krypt.-Fl. Schles. 3-: 299. 
1894. 


20. Rosellinia corticium (Schw.) Sacc. 

This fungus was described by Schweinitz (Schr. Nat. Ges. 
Leipzig 44. 1822) under Sphaeria as follows: 

173. Corticium Sz. 

S. simplex maxima, subiculo filoso-tomentoso orbiculari fusco. sphaerulis 
subsolitariis, ostiolo nigerrimo impresso. 

In ramis Castaneis non infrequens. In subiculo orbiculari e fusco pur- 
purascente piano, 4 lineas lato, corticiformi, c filis intertextis constitute, 
marginato, nascitur una; alterave interdum conjuncta, magnitudine fere pisi, 
tomento fusco purpurascente tecta. Ostiolum nigerrimum nudum, acutum. 

Fries (Syst. Myc. 2 : 442. 1823) treated it as a variety of his 

Sphaeria aquila. Ellis & Everhart (N. Am. Pyren. 164. 1892) 
also regarded it as a variety of Fries’ species. Schweinitz’ speci- 
mens of this species as found in his herbarium show perithecia and 
spores much larger than those of S. aquila. He separated this spe- 
cies from aquila and others by its more or less separate and scat- 
tered perithecia and subiculum, but all sorts of intermediate con- 
ditions between it and the typical effuse form have been found. 
Later (Tran. Am. Phil. Soc. 210. 1832) he described as a new 
species Sphaeria purpureo-fusca, as follows : 

1499. 354. S. purpureo-fusco, L.V.S., ramis querneis increscit passim 
Bethlehem, tomento crasso purpureo-fusco latissime expanse, peritheciis pri- 
mum omninb tectis. 

S. subiculo tomentoso racodioideo purpureo-fusco, longe lateque effuso, 
primum perithecia omnino tegente. Subindc obliteratur, peritheciis caespi- 
tosis, aut longitudinaliter seriatis quibus obsitum. Peritheciis ceterum maxi- 
mis (imo Sphaeriae byssisedae longe majoribus), spar sis ac aggregatis, 
globosis, undique nisi circa ostiola tomento tenero fusco-purpureo involutis. 
Ostiolis atris, conicis, nudis, brevibus, interdum quasi lateralibus. 

This, according to specimens in Schweinitz’ herbarium is simply 
a form of S. corticium with an effuse subiculum. A portion of his 
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type in the Michener herbarium shows spores 21-27 X 8-10 fi, 
mostly 21-24 X 9/*. A little later as No. 1503 (l.c.) he described 
as another new species, 5". imposita, as follows : 

1503. 358. S. imposita, L.v.S., in dejectis ramulis Bethl. occurrit infre- 
quenter. 

S. subiculo parco longitudinaliter effuso, fuscescenti, imposita sunt peri- 
thecia magma, vix immersa, ex atro-fusco, rugulosa, globosa, ostiolo sub- 
conico-papillato, sparsim seriat, interdum autem subaggregata, imo subcon- 
fluentia. A priori differt indole, magnitudine peritheciorum, et subiculo 
parco. 

Autograph specimens of this species in the Collin^ Herbarium 
have perithecia and spores varying but very little from those of his 
S, corticium and S. purpureo-fusca. They are from 22-29 X 8- 
11 /ut. Parts of the same specimen with the spores the same are 
also found in Schweinitz* mounted collection and in the Michener 
Herbarium. Cooke (Grevillea 15: 81. 1887) transferred this 

species to By ssosphaeria as B, imposita (Schw.) Cooke and said 
that the specimen in the herbarium of Berkeley, No. 9601, had 
lanceolate spores 25 X 6/*. These spores are apparently of quite 
different shape from those of Schweinitz' type of this species. It 
is therefore very doubtful whether the specimen Cooke exatliined 
was a part of Schweinitz' type material. Saccardo (Syll. Fung. 
1 : 253. 1882) transferred it to Rosellinia, 

Besides describing three supposedly new species of Rosellinia, 
as already mentioned, Schweinitz reported R, aquila. No. 1497 
(l.c.) which he reported as rare at Bethlehem, Pa. He also re- 
ported R. byssiseda, No. 1500 (l.c.) which he recorded as very 
common on branches, especially those of Salix. He also reported 
this species earlier from North Carolina. An examination of 
Schweinitz’ specimens of the various species mentioned shows that 
they are all mere forms or conditions of his 5*. corticium. The 
specimen he called S. aquila is old, most of the subiculum has dis- 
appeared and the perithecia are somewhat more crowded than usual. 
He had, however, mixed with his specimens under this name an 
old Hypoxylon rubiginosum, part' of which is in the Michener 
Herbarium. The specimen he called 5*. byssiseda in the Michener 
Herbarium, apparently on Salix, shows only young perithecia 
buried in the typical subiculum of S. corticium. No spores could 
be found. As neither Fries nor Schweinitz show any evidence of 
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having examined or measured the spores of any of their speci- 
mens, but only attempted to separate them on the basis of the 
character and condition of the subiculum and the size and arrange- 
ment of the perithecia, characters which have been demonstrated to 
be variable and to have no specific value, it is not surprising that 
they should have confused various forms and treated them as sepa- 
rate species. Wherever we have found ascospores in any of 
Schweinitz' specimens they agree with the measurements of his 
S, corticium. 

This species is separated from R, aquila (Fries) DeNot. by its 
larger perithecia and ascospores, which vary from 18-32 X 7-12 /i, 
averaging about 24-26 X 8-9 ft. In R. aquila the spores vary 
from 14-23 X 6-8 /*, mostly 16-18 X 6-7 ft. There is also a dif- 
ference in the conidia. Those of R. corticium are 3-6 X 2-4 ft. 
In R, aquila (sec. Brefeld) they are 8-10 X 3-4 ft. 

Specimens have been examined from many of the States from 
New England to Washington and south to Florida, Texas and 
California. Typical specimens from S. C. Teng, Yen-Tsin, Yun- 
nan (No, 1033) and Jien-mu-shan, Chekiang (No. 1089), China, 
are in the Mycological Collections of the Bureau of Plant Industry. 
The synonymy is as follows: 

Rosellinia corticium (Schw.) Sacc. Syll. Fung. 1: 253. 1882. 

Sphaeria byssiseda Schw. Schr. Nat. Ges. Leipzig 1 : 43. 1822. 

Non Tode. 

Sphaeria aquila Schw. Trans. Am. Phil. Soc. II. 4 : 210. 1832. 

Non Fr. 

Sphaeria aquiln j3 corticium Fries, Syst. Myc. 2 : 442. 1823. 

Sphaeria purpureo-fusca Schw. Trans. Am. Phil. Soc. II. 4: 210. 

1832. 

Sphaeria imposita Schw. Trans. Am. Phil. Soc. II. 4 : 210. 1832. 

Rosellinia aquila Am. auct. Non DeNot. 

Byssosphaeria imposita (Schw.) Cooke, Grevillea 15: 122. 
1887. 

Byssosphaeria corticium (Schw.) Cooke, Grevillea 15: 122. 
1887. 

Byssosphaeria purpureo-fusca (Schw.) Cooke, Grevillea 15: 122. 
1887. 

Rosellinia imposita (Schw.) Sacc. Syll. Fung. 9 : 496. 1891. 
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21. Sphaeria afflata Schw. Schr. Nat. Ges. Leipzig 
1 : 34. 1822. 

Schweinitz* original description was as follows: 

68. afflata Sz. 

S. monosticha tenuissima effusa effigurata nigerrima; ostiolis minutissimis 
dense punctata. 

In lignis siccis. — Tenuissima, efliguratas maculas variae figurae quasi 
graphicas exhibens, ligno quasi afflata uti mappa geographica efflgurata, 
lignum nullo modo penetrans. Sphaerulae confertissimae minimae in stro- 
mate quasi nidulantes. 

About the same time Fries (Syst. Myc. 2: 344. 1823) pub- 
lished the following description based upon specimens of Schwcin- 
itz' original gathering from North Carolina: 

50. 5*. afflata, effusa, tenuissima, effigurata, nigerrima, perithcciis confer- 
tissimis minimis prominulis dense punctata. 

S. afflata. Schwein ! l.c. n. 68. 

Omnium hujus seriei tenuissima, maculas atramentosas opacas variae 
figurae & saepius lobatas exhibens, ligno quasi afflata (nullo modo immersa), 
uti mappa geographica effigurata. Perithecia minima, superhcialia, stipa- 
tissima, plane concreta stroma sistunt. In lignis siccis Carolinae, (v.s.) 

Later Schweinitz (Trans. Am. Phil. Soc. II. 4: 192. 1832) 
mentions the species as follows : 

1203. 57. S. afflata, L.v.S., Syn. Car. 68, F. 50, etiam Bethl. 

Schweinitz’ (Jl^iginal packet labelled “ Sphaeria afflata LvS Fr. 
Sal. & Bethl.” is empty. There is a bit of it in the Collins collec- 
tion of Schweinitz’ specimens bearing the same label. This con- 
tains two pieces of thick, dead bark looking exactly alike. There 
is also an autographed specimen from Schweinitz in Brongniart’s 
Herbarium in the Paris Mustfum labelled, ” Car. Sup. Schw. 1824,” 
on the same kind of bark, and identical in appearance with the 
others. There is also a specimen in Schweinitz’ mounted collec- 
tion at Philadelphia which is identical in appearance. The part of 
Schweinitz’ specimen in the Michener Herbarium consists of a 
piece of dead bark with the remains of a gummed paper strip, and 
is probably part of the Salem specimen. This is exactly like all 
the others examined except in size and outline of the stromata. A 
thorough microscopic examination of these specimens shows no 
spores of any kind. The macroscopic appearance of the specimens 
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is that of a very thin layer of closely packed minute perithecia re- 
sembling somewhat Diatrype stigma (Hoffm.) DeNot. The spe- 
cific name e\ndently refers to the very thin superficial stroma. 

We have been on the lookout for specimens of this fungus for 
many years, but have never seen anything exactly like it until very 
recently. While examining specimens of Nmnmularia in the Lloyd 
herbarium, we found two gatherings labelled '' Nummularia sp.,” 
which in general appearance look exactly like the Schweinitzian 
specimens we have examined. The only references to this species 
since Schweinitz* record that we have been able to find are as fol- 
lows: Curtis (Catalogue of Flora of North Carolina 140. 1867) 

lists it as Hypoxylon afflatum (Schw.). Saccardo (Syll. Fung. 1: 
391. 1882) also refers it to Hypoxylon, but with no additional 

information. Cooke (Grevillea 11: 128. 1883) has the following 

note: 1502 Hypoxylon afflatum Schw. allied to Diatrype stigma 
with hyaline sporidia.” We do not know the source of the speci- 
men in which Cooke found ‘‘hyaline sporidia.” Saccardo (Syll. 
Fung. 9 : 477. 1891) on the basis of Cooke’s note just mentioned 

records the species as Diatrype afflata (Schw.) Cooke. Ellis and 
Everhart (N. Am. Pyren. 743. 1892) say “ the specimen in Herb. 
Schweinitz is a mere sterile crust.” This species is not mentioned 
by Starback in his account of Schweinitz’ species found in Fries* 
Herbarium. 

The two specimens discovered in the Lloyd herbarium labeled 
Nummularia were collected by C. H. Demetrio near Emma, Mo. 
Demetrio No. 820 {13059 Lloyd Herb. Cat. No.) on hickory bark, 
Nov. 1921, agrees entirely with Schweinitz* original specimens, but 
instead of being sterile shows pycnospor^s or sperniatia. The 
spores fill the pycnidia in a hyaline gelatinqus mass, and are very 
minute, subelliptical, about 1.5 X 1 ft- The other specimen is 
Demetrio No. 817 {13049 Lloyd Herb. Cat. No.) on bark of dead 
oak, Jan. 17, 1923. This specimen fortunately shows good peri- 
thecia with mature asci and ascospores, which agree most nearly 
with the genus Melanomma as typified by M. pulvis-pyrius (Pers.) 
Fuckel. As we have found no fungus agreeing with this described 
under this or other related genera, we designate the species 
Melanomma afflatum (Schw.) Shear, comb, nov., with the fol- 
lowing description: 



332 


Mycologia, Vol. 33, 1941 


Stromata very thin, effuse, irregular in outline, i/i to V 2 
thick; perithecia small, very densely arranged, carbonaceous, glo- 
bose; ostioles small, slightly prominent becoming umbilicate; asci 
elongate-clavate, subsessile, 65-75 X 12-16/4; ascospores sub- 
biseriate, oblong elliptical, somewhat inequilateral, 3-septate, some- 
what constricted at the middle, upper half somewhat larger, dark 
brown, 15-18 X 8-9 /*; paraphyses filiform, entangled or anstomos- 
ing, exceeding the asci. 

Habitat. Surface of smooth, dead, old oak and hickory bark. 

22. Dothideovalsa Turnerae (Tassi) Shear 

This name proposed in the author's Mycological Notes III 
(Mycologia 31 : 336. 1939) should be changed to Dothideovalsa 

eutypoides (Ellis & Ev.) comb. nov. inasmuch as the specific name 
eutypoides has priority over turnerae (1899), it having been pub- 
lished as Bagntsiella eutypoides Ellis & Ev. Jour. Inst. Jamaica 1; 
382. 1893. This citation is not included in Farlow's list of the 

works of J. B. Ellis and hence was overlooked, the name having 
been regarded as an herbarium name only. 

Bureau of Plant Industry, 

Washington, D. C. 



NOTES AND BRIEF ARTICLES 

Boletus brevipes Peck in Southern California 

This fungus has been collected in abundance in a planting of 
pines at the Citrus Experiment Station. Boletus brevipes is not 
listed by McClatchie in Seedless Plants of Southern California. 
Dr. Lee Bonar, of the University of California, reports in a per- 
sonal letter that this species has been, collected only a few times in 
the mountainous area of California. Its development has doubt- 
less been favored by the continuous and (for southern California) 
heavy rains of the month of February, 4.65 inches distributed in 
Riverside on 12 different days. — Clayton O. Smith. 


Pyrenomycete Note 

1. Mycosphaerella nigrita (Cooke) Miller, comi). nov. 

Sphaerclla nigrita Cooke, Grevillea 7: 13. 1878. 

The perithccia are congested in orbicular spots, semi-erumpent, 
with elongate elliptic, uniseptate, hyaline ascospores, 15 X 4/ui. 

On oak leaves in New York, sent to Cooke by Gerard. This 
species also occurs in Georgia on Quercus lyrata Walt. 

There are two other species on oak leaves in Georgia. Myco- 
sphaerclla spleniata (Cooke & Peck) House occupies large areas 
on the leaf and the perithecia are also congested, but differs macro- 
scopically in possessing smaller perithecia almost completely sunken 
in the leaf. Then Mycosphaerella maculiformis (Pers. ex Fries) 
Schroet. differs in occurring in very small, angular spots only a 
few millimeters in diameter, and apparently never spreads out 
over large areas of the leaf as the other two species. 

There is a later Sphaerella nigrita Roum. in Fungi Gall. no. 
1606, 1879-1898. This name would have no validity because of 
the date and also because of the lack of a formal published de- 
cription. — ^Julian H. Miller. 
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MYCOLOGICAL SOCIETY OF AMERICA 

Summer Foray 

The 1941 Foray will be held at Macdonald College, August 25- 
28 inclusive, with the Department of Plant Pathology at Mac- 
donald College and the Department of Botany at McGill University 
as hosts. Headquarters will be in the Department of Plant Pathol- 
ogy in the Biology building. 

Macdonald College is located in the town of Ste. Anne de Belle- 
vue on the western tip of Montreal Island at the confluence of the 
Ottawa and St. Lawrence Rivers some 20 miles west of Montreal. 

Those coming eastward from Toronto or Ottawa will cross two 
large bridges over the Ottawa River (the second a toll bridge) 
into the town of Ste. Anne de Bellevue. Macdonald College is 
about 34 east. Both Route 2 and the new 4-lane highway, 
as yet unnumbered, pass through the College, which can be recog- 
nized by its brick buildings with red tile roofs. 

Those approaching from the south and. east should come via 
Montreal. Cross a toll bridge over the St. Lawrence River, turn 
westward and follow the Toronto-Ottawa highway, Route 2, or 
the new 4-lane highway for about 20 miles. Do not cross a second 
toll bridge. 

Accommodations will be furnished in the dormitories and din- 
ing room of the College at the rate of $2.50 a day a person, 2 in 
a room, or $4.00 a day a person, single room. Those who plan 
to take advantage of the College facilities should notify Dr. Ivan 
H. Crowell by August 20th, if possible — post office address Mac- 
donald College, Quebec ; telegraph address, Ste. Anne de Bellevue, 
Quebec. 

The general terrain of Macdonald College is largely flat hard- 
wood and farm land, entirely different from the hilly coniferous 
forests found at Duchesnay where the 1938 Foray was held. 
From the College, one can see the low 'foothills of the Laurentian 
Mountains which contain mixed hardwoods and conifers. A little 
farther north are pure coniferous stands with numerous ponds 
and swamps. Trips to some of these Laurentian areas will be 
{banned for the Foray. 
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For the entertainment of wives, children and friends, golf, 
tennis, swimming, boating, picnicking, hiking and library facilities 
will be available, not to mention shopping and sight-seeing trips 
to near-by Montreal. — ^Walter H. Snell, Vice President. 


A Tweezers Method for Making Microscopic Sections of 
Plant Pathological Material ^ 

(with 6 Fir.URES) 

The type of tweezers found to be most satisfactory for the pur- 
pose of making microscopic sections was a small pair about 3" long 
with either straight or curved ends such as is generally used in 
lalx)ratories. It is essential that the tips of these tweezers be of 
the same length and sharpened to a knife-like edge as shown in the 
line drawing. This can readily be done with the aid of a small 
hone. The advantages in having the tweezers sharpened in this 
manner is that their tips meet with exactness and they can do some 
cutting (fig. 6). 

The basic technique of the method^ is that of stripping plant 
tissues. The procedure has long been ‘followed, as for example, 
in stripping the epidennis for the purpose df. studying stomata, or 
examining teliospores of certain rusts which fonn in epidermal 
cells. The writer wishes to call attention to certain other possi- 
bilities. Interesting mounts of several species of parasitic Phyco- 
mycetes have been prepared by the stripping method. By cutting 
through the infected epidermis with the tweezers, gently stripping 
a portion off and mounting it with a minimum of disturbance in 
such media as lacto-phenol or glycerine jelly, mounts may be ob- 
tained similar to the one shown in figure 1. In such mounts 
conidiophores can be seen protruding through stomata, in various 
stages of development and with some spores still attached. 

Quite a different type of mount is shown in figures 2 and 3. 
Fine hair-like strands are readily stripped longitudinally from 

1 Contribution from the Faculty of Agriculture, McGill University, Mac- 
donald College, Que. Macdonald College Journal Series No. 152. 
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Fig. 1, Fruiting structures of Peronospora corydalis are shown in various 
stages of maturity protruding through stomata on a leaf of Dicentra cucuU 
laria; 2, an enlarged fruiting stroma of Scolecotrichum graminis; 3, several 
fruiting stromata of S. graminis are shown in relation to the host tissue; 
4, Phoma herbarum, a general view of pycnidia and mycelium on the epi- 
dermis of a petiole of rhubarb; 5, an enlarged pycnidium and some of its 
supporting mycelium; 6, tweezers to be used for making microscopic sec- 
tions should be sharpened as shown. 
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leaves of grasses or other monocotyledonous plants. The plane of 
stripping is at right angles to the surface. The section illustrated 
shows in original relationship the completely submerged stromata 
with conidiophores and several conidia attached. Similar mounts 
have been prepared showing conidiophores emerging singly or in 
small non-stromatic groups, often with much detail of the internal 
mycelium from which they arose. 

In figure 4 is shown a similarly made preparation of an im- 
perfect fungus in which the pycnidia and mycelium are mounted 
whole and in their original relationship with the host epidermis. 
Greater details are shown of a single pycnidium and part of its 
mycelium in figure 5. — Ivan H. Crowell.- 


Reprints and Books for China 

I have been asked by the West China Institute of Applied Biol- 
ogy, West China Union University and the Division of Mycology 
and Plant Pathology, Chinese National Tea Station, National Bu- 
reau of Agricultural Research to collect reprints of articles and 
books pertaining to phytopathology and mycology. 

These institutions have never had an adequate number of peri- 
odicals and books in these fields. Now, because of the conditions 
brought on by the war, they have lost some of the material fonnerly 
possessed. 

I earnestly hope that mycologists and phytopathologists in Amer- 
ica who have such reprints of articles or books will be so kind as to 
contribute to these institutions. It will be of extreme value to the 
Chinese educational program as well as the advancement of bio- 
logical sciences and the faculty of these institutions will be ever- 
lastingly grateful to you. 

These materials may be sent directly to me and I will see that 
they get into China. Be assured they will be most gratefully 
received. — ^Wen-chun Ho, Department of Botany, Iowa State 
College, Ames, Iowa. 

^Lecturer in Plant Pathology, Macdonald College, Que. 
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Revised Descriptions of the Genera Elsinoe and 
Sphaceloma 

In connection with a monograph on Elsinoe and Sphaceloma it 
has seemed desirable to present beforehand revised descriptions of 
these myriangiaceous genera: 

Elsinoe Racib. Emend. Par. Algen Pilze Java’s 1 : 14. 1900. 

Plectodiscella Woronichin, Myc. Centralb. 4 : 232. 1914. 

Isotexis H. Sydow, Ann. Myc. 29: 261. 1931. 

Fertile stromata embedded in the host tissues, scant or effuse, 
consisting of more or less well defined masses of tissue or com- 
posed of hyaline or pale yellowish pseudoparenchymata, changing 
internally into a more or less loose prosenchyma and thus grad- 
ually intermingling with the diseased host tissue, sometimes con- 
fined to outer portion of host tissues, frequently originating in 
or just below the disrupted epidermis and becoming erumpent and 
well defined only on the exterior portion, there often covered with 
a dark layer, sometimes referred to as the epithecium, of variable 
thickness, occasionally linear and branched, following the leaf 
veins; asci few to numerous, irregularly imbedded in the stroma, 
and where stroma is scanty, apparently developed almost directly in 
host tissues, globose to pirifonn, double- walled, with outer wall thin 
and inelastic and inner wall thickened especially at the apical region 
and provided with a more or less well developed foveola, expanding 
upon rupture of outer wall, containing 1 to. usually 8 spores; 
ascospores hyaline, typically 3 septate, more rarely 4—5 septate, 
sometimes with a longitudinal or diagonal septum in one or more 
cells, the two upper cells often broader and shorter than the lower 
ones, usually genninating by sprout conidia, but may produce germ 
tubes, one from each cell. 

Conidial stage, Sphaceloma. 

Type species, Elsinoe Canavaliae Racib., causing scab of Canavalia 
gladiata (Jacq.) DC. 

Strictly pathogenic, producing destructive anthracnoses of plants 
of many families, from the Pteridophyta to the Compositae, lesions 
small, necrotic or hyperplastic, often numerous or c6alesced, and on 
leaves attacking veins and petioles as well as non-vascular areas; 
gumming of tissues occurring beneath host cells first invaded, which 
become killed and desiccated ; in hyperplastic lesions, on leaves as 
well as other parts, a definite generating layer being formed, which 
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gives rise to the hyperplastic tissue forming the excrescences often 
called scabs, e,g,, those of scab of sour orange caused by Elsinoe 
Pawcetti, 

Sphaceloma DeBary, Emend. Ann. Oenol. 4 : 165-167. 1874. 

Manginia Vial. & Pacot.^ Conipt. Rend. Acad. Sci. Paris 139: 
88. 1904. 

Mclanobasidium Maubl. {Melanobasis of Clements & Shear, 
Genera of fungi 370. 1931.) Bull. Soc. Myc. Fr. 22: 64. 

1906. 

Hyphae subcuticular or more often intraepidermal, composed of 
strands of more or less well developed hyaline or yellowish pseudo- 
parenchyma, supporting clusters of densely crowded, short conidio- 
phores, often assembled in conical, protruding bundles, or forming 
a continuous superficial layer or palisade, but sometimes depressed 
into a typical acervulus, the pseudoparenchyma and overlying 
conidial layer also sometimes constituting sporodochial masses, 
hyaline at the base, generally darkening towards the outer surface, 
scattered or coalescing into a continuous pseudoparenchymatic 
stroma, bearing on the surface a layer of usually dark closely 
appressed cells, the palisade of conidiophores ; conidiophores usu- 
ally short, cylindrical, pointed at apex, or broad at base, narrow- 
ing to a point, often unicellular or 1 -septate, more or less the 
length of the conidia, occasionally longer, practically flexuous, sev- 
eral septate, at times branched and geniculate at the insertion of 
conidia, forming bundles or a uniform covering of velvety appear- 
ance Over the lesion; producing conidia acrogenously or pleurog- 
enously, from one to several in succession frdm the same point 
sometimes shortly catenulate; conidia hyaline, continuous, small, 
refringent, ovoid to oblong-elliptical, often having at either end 
a shining guttula, with mucilaginous wall, occasionally elongate 
to cylindrical, with one to several septa, yellowish or dark ; 
minute refringent, bacterium-like bodies, with a thick gelatinous 
wall, provisionally called microconidia, also formed. Pycnidia or 
pycnidia-like bodies sometimes formed, e,g,, in Elsinoe Randii; 
microconidia more or less constantly in evidence, sometimes filling 

^ These authors substituted the name Manginia for Sphaceloma upon 
obtaining, in what they supposed were pure cultures of S. ampelinum De- 
Bary, forms which they describe as spermagonial, pycnidial, yeast, etc. 
From their account of these cultures it is apparent that 4hey were in part 
if not entirely impute. The name Manginia, therefore, refers only in part 
to the genus Sphaceloma, 
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host cells ; conidial fructifications sometimes indistinct or practically 
lacking or conidiophores present and conidia not in evidence, these 
being produced promptly, however, under favorable conditions and 
germinating by sprout conidia or by germ tubes, sometimes becom- 
ing greatly swollen and muriform, young as well as old hyphae 
capable of conidial production. Sphaceloma as well as Elsinoe, 
producing a slow compact, often colorful, gummy growth on most 
agar media. 

Type species, Sphaceloma ampelinum, causing anthracnose of 
grape (Vitis), Ann. Oenol. 4: 165-167. 1874. 

Hosts, as for the genus Elsinoe. — A. E. Jenkins and A. A. 
Bitancourt. 
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HOWARD JAMES BANKER (1866-1940) 

John Hendley Barnhart 
(with portrait) 

Howard J. Banker was born at Schaghticoke, Rensselaer County, 
New York, 19 April 1866. He was a son of Amos Bryan Banker 
and Frances Alcena Welling his wife, and was a descendant in the 
7th generation of Laurens Mattyse Bancker, an early Dutch settler 
in the colony of New York. 

After his graduation from Syracuse University in 1892, he 
taught for three years at the Troy Conference Academy, at Poult- 
ney, Vermont. While here he prepared himself for the Methodist 
ministry. It was during this period that he married, 23 August 
1894, Mary Eugenia Wright, who was his companion for the 
remainder of his life (46 years). 

He served in only one pastorate. Union Church at Proctor, Ver- 
mont, from 1895 to 1898 ; then he entered upon graduate work at 
Columbia University, receiving the degree of A.M. in 1901. It 
was while at Columbia that he commenced the studies of Hydnaceae 
with which his name is usually associated in the minds of mycolo- 
gists. The following year he was a teacher at Dickinson Semi- 
nary; his department was mathematics, but his first mycological 
paper was published in 1901, and was dated at Dickinson. After 
three years as teacher of biology at the Southwestern State Normal 
School at California, Pennsylvania, he spent ten years, 1904 to 
1914, as professor of biology at DePauw University. In 1906 
he received the degree of Ph.D. from Columbia. 

[Mycologia for May-June (33 : 241-340) was issued June 1, 1941] 
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The years 1901 to 1914, about one fourth of his mature life, 
covered nearly all of his active work in botany. Of his 18 botani- 
cal papers, all in the field of mycology, 16 appeared during this 
period; the longest was “ A contribution to a revision of the North 
American Hydnaceae” (1906), constituting the second number 
of the 12th volume of the Memoirs of the Torrey Botanical Club. 
This discussed 62 pileate species distributed in ten genera. He was 
one of the associate editors of Mycologia from its establishment 
in 1909 until it became the organ of the new Mycological Society 
of America in 1933, and to its pages he contributed several papers, 
including a series of seven under the general title “ Type species 
in the Hydnaceae" (1912-14). This series was based upon the 
examination of specimens in various European herbaria, including 
those of Kew, the British Museum (Natural History), Paris, 
Berlin, Upsala, and Leiden, during the summer of 1910. At his 
request, Mrs. Banker is presenting his herbarium to the New York 
Botanical Garden. 

In 1914 he joined the staff of the Eugenics Record Office of the 
Station for Experimental Evolution maintained by the Carnegie 
Institution of Washington at Cold Spring Ha^^r, Long Island, 
and here he remained until his retirement in 19w. His work was 
chiefly in the field of human genetics, and this fitted very nicely 
into his lifelong interest in genealogy. He had published a Bancker 
genealogy in 1909, and in *1913 had completed and edited the Un- 
derwood genealogy that was left in manuscript by his botanical 
preceptor and honored friend. Professor L. M. Underwood of 
Columbia University. Few genealogists have ever attempted to 
record causes of deaths, and fewer still have systematically enu- 
merated physical traits such as height, weight, hair-color, and 
eye-color, or mental traits such as temperament, memory, and 
talent; yet they have usually told enough about the members of a 
family to provide a light framework for genetic studies and to 
suggest promising fields for further investigation. Banker’s later 
studies in genealogy were primarily in the field of aristogenic hu- 
man heredity. 

As an undergraduate he became a member of the Delta Upsilon 
^temity, and later (1902) was elected to the honorary fraternity 
Phi Beta Kappa. He joined the Torrey Botanical Qub in 1900, 
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and was an original member of the reorganized and expanded 
Botanical Society of America in 1909, but he eventually resigned 
from both, the latter in 1927, the former in 1933. He became a 
member of the American Association for the Advancement of 
Science in 1902, a fellow in 1905, and a life fellow in 1923. While 
at DePauw he was affiliated with the Indiana Academy of Science. 

He died at his home in Huntington, New York, 13 November 
1940. The accompanying portrait shows him as he was during 
his professorship at DePauw University, which was also the pe- 
riod of his greatest botanical activity; he was then about 40 or 
45 years old. Another excellent portrait, dating from the same 
period, forms the frontispiece of his Bancker genealogy, already 
mentioned. 

His scholarship is manifest in his published work. His per- 
sonality was of an unusually pleasing type. His modesty was 
almost excessive. His friendships were firm and enduring. The 
passing of such a man leaves wounds that only time can heal. 

His published botanical papers were as follows: 

A preliminary contribution to a knowledge of the Hydnaceae. Bull. Torrey 
Club 28: 199-222, 18 Ap. 1901. 

A historical review of the proposed genera of the Hydnaceae. Bull. Torrey 
Club 29 : 436-448. 25 Jl. 1902. 

Observations on Phallus Ravenelii. Torreya 4: 5-8. 27 Ja. 1904. 

Notes on the variability of Hypothele repanda,' Torreya 4: 113-117. 27 
Au. 1904. 

A contribution to a revision of the North American Hydnaceae. Mem. 

Torrey Club 12 : 99-194. 13 Je. 1906. 

A new fungus of the swamp cedar. Bull. Torrey Club 36 : 341-343. pi. 24, 
17 Je. 1909. 

A correction m nomenclature. Mycologia 2: 7-11. 1 Ja. 1910. 
Steccherinum septentrionale (Fr.) Banker in Indiana. Proc. Ind. Acad. 
1910:213-218. illust. 1911. 

Type studies in the Hydnaceae — I. The genus Manina. Mycologia 4: 271- 
278. 28 Au. 1912; — II. The genus Steccherinum, Mycologia 4: 309- 
318. 23 N. 1912; — III. The genus Sarcodon. Mycologia 5: 12-17. 
13 Ja. 1913; — IV. The genus Phellodon. Mycologia 5: 62-66. 10 Mr. 
1913 ; — V. The genus Hydnellum. Mycologia 5 : 194-205. 10 Jl. 1913 ; 
— ^VI. The genera Creolophus, Echinodontium, Gloiodon, and Hydnodon. 
Mycologia 5 : 293-298. 25 N. 1913 ; — VII. The genera Asterodon and 
Hydnochaete, Mycologia 6 : 231-234. 26 S. 1914. 

An instructive modification of an old experiment. Proc. Ind. Acad. 1912: 
93, 94. illust. 1913. 

Notes on Florida fungi Mycologia 19 : 39-42. 1 Ja. 1927. 

Notes on the Hydnaceae. Mycologia 21 : 145-150. , 1 My. 1929. 



A FUNGOUS DISEASE OF CODLING 
MOTH LARVAE* 

Vera K. Charles 
(with 1 figure) 

In April of the past year specimens of codling moth larvae 
{Carpocapsa pomonella L.) apparently killed by a fungus, were 
referred to the Division of Mycology and Disease Survey by Dr. 
W. S. Hough, of the Winchester Research Laboratory, of the Vir- 
ginia Agricultural Experiment Station. At this time also Mr. 
Dickinson, entomologist for the Sherwin-Williams Company, re- 
ported that about 10 per cent of the larvae in an apple orchard at 
Berry ville, Va., had been stricken with the disease. An inspection 
of the orchard by the writer two weeks later showed the per cent 
of larvae attacked to be much higher than originally estimated, 
possibly 40 per cent of the larvae being killed. Mr. Dickinson's 
continued observation of the orchard led him to Confirm this esti- 
mate of the higher per cent of control exerted by the fungus. 

Two other occurrences of this fungus on the larvae of codling 
moths have been observed by the writer, one collection from Vin- 
cennes, Indiana, received from Dr. Alvah Peterson in 1927, and 
a second collection from Delaware submitted by Mr. Floyd S. 
Zimmerman in 1930. According to Mr. Zimmerman the fungus 
appeared to be doing effective work in reducing the numbers of 
overwintering codling moths on the apple trees. 

GROSS APPEARANCE 

The dead larvae were hard and in many instances covered with 
white to grayish mycelium which on examination was found to 
be fruiting, though sparingly. In addition to this type of fructi- 
fication, . slender, brownish clavae (fig. 1) were present in about 
20 per cent of the specimens collected in the Virginia orchard. 
The clavae consisted of closely packed, parallel hyphae bearing the 
sar^e type of fruiting bodies as the loose mycelium on the exterior 
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of the bodies of the dead larvae. The latter were hard and filled 
with coarse mycelium consisting of numerous short segments. 

THE FUNGUS IN CULTURE 

The fungus grew readily from the mycelium within the hardened 
bodies of the larvae and fruited within 10 days but did not pro- 
duce clavae. However, the latter developed abundantly on the 
bodies of the dead larvae after being kept at a cool temperature 
for about 10 days. The organism grew well on cornmeal agar 
and Thaxter’s potato dextrose, but slowly on Molisch's agar. A 
very active species of Pusariuni frequently overgrew young cul- 
tures, sometimes wholly obliterating them, but it never appeared 
to be the primary parasite. 

IDENTITY OF THE FUNGUS 

A comparative study of the fungus on the exterior of the cod- 
ling moth larvae and of the cultures grown from the mycelium 
filling the body cavity, showed the two organisms to be identical. 
In one instance, two immature perithecia were found on a clava, 
but no other development of an ascogenous stage was observed. 
Until there is an opportunity to study mature specimens of the 
perfect stage, the fungus must be referred to the form genus Hir- 
sutella, established by Patouillard (2) in 1892 for a fungus on a 
coleopterous insect from Brazil. The genus Hir sutella is char- 
acterized by slender, erect clavae from which phialides arise. The 
latter have an inflated base and one or occasionally two long thread- 
like sterigmata, each bearing a single apical conidium. The conidia 
are surrounded by a gelatinous substance which causes them to 
adhere in clusters. Patouillard regarded the fungus as a Pasidio- 
mycete and referred it to the Qavariae. In 1912 Speare (9) 
discussed and figured a fungus parasitic on Perkinsiella saccharicida 
in Hawaii which he considered a sterile Cordyceps. Later he (8) 
had an opportunity to consult literature and study other material 
and as a result was able definitely to determine his fungus as a 
Hirsuiella. In addition he recognized the true taxonomic position 
of the genus Hirsutella referring it to the Stilbaceae of the Fungi 
Imperfecti. Petch accepted Speare's allocation of the genus and 
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in 1932 (4) reduced his genus Trichosterigma (3) to synon 3 nmy 
with Hirsutella Pat. At this time Fetch stated that no ascigerous 
stage had been previously recorded for any species of Hirsutella, 
but that during an examination of a collection of Ceylon species 
of Cordyceps he found that C. unUateralis had a Hirsutella conidial 
stage, the apex of the clava being at first conidial. Since this date 
several species of Hirsutella have been found to be the conidial 
stages of species of Cordyceps, 



Fig. 1. Codling moth larva showing development of clavae of Hirsutella 

subulata Fetch. 

In 1932 Fetch (4) described H, subulata on an undetermined 
caterpillar collected at Milton, Northamptonshire, England, and 
recorded by Berkeley and Broome as Isaria floccosa Fries. This 
specimen is now in the Kew Herbarium. Some doubt seems to 
exist as to the ^mmon identity of these two fungi, I. floccosa Fries 
and H. subu^/jm, but Fetch remarked that the combination H. floe- 
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cosa Fries is preoccupied by Speare’s use of the binomial (8, p. 69), 
therefore the English species may be named H, subulata without 
considering its ix)ssible identity with Isaria floe cosa Fries. Fries’ 
type specimen was recorded on Bombyx jacobae {Lepidoptera), 
cinnabar moth, but the description (1, p. 274) is very brief and 
unsatisfactory. This species may be a Hirsutella as Fetch in- 
ferred, but because of the absence of the type specimen for exam- 
ination no definite decision can be reached. The uncertainty of 
this reference is further increased by Fries’ statement that 7. floe- 
cosa is related to 7. araehnophila Ditm., which fungus Fetch’s in- 
vestigations have shown to belong to Hyrnenostilbe (5), a genus 
established by him in 1931. A second English record of 7. floe cosa 
was made in Yorkshire on a dead grub which had crept inside a 
perforated empty shell of a hazel nut at Masham, 1901. According 
to Fetch (l.c.) this specimen was not available for examination. 

In 1937 (6) Fetch discussed two North American specimens of 
77. subulata from the Farlow Herbarium. One specimen (Farlow 
Herb. 4) was on the larva of Aegeria Pyri Harris in apple bark, 
collected by J. L. Zabriskie, Flatbush, Long Island, New York. 
The fungus was described as having 3 clavae, with the bases of 
4 or more others present. These were linear, terete up to 1.5 cm. 
high and 0.3 mm. in diameter. The measurements of the conidia 
were given as 4-6 X 1.5-2 /i, the conidial’ cluster was oval and 
about 8 X 5 fL. The second specimen collected by C. O. Riley 
at Washington, D. C. (Farlow Herb. 6241) was recorded as on 
the larva of a codling moth under a piece of bark. 

Until the ascogenous stage of the fungus is known, it would 
seem best to refer the American species of Hirsutella on codling 
moth larvae to Hirsutella subulata Fetch, although certain differ- 
ences are to be noted, such as the occasional bifurcate clavae and 
2-sterigmate phialides. The latter character was given in Fatouil- 
lard’s original description of the genus, but Fetch first described 
the basidia or phialides as tenned by him as bearing a single ste- 
rigma. However, he later referred the conidial stage of Cordyceps 
clavulata to the genus Hirsutella, calling it 77. lecanicola (Jaap) 
Fetch regardless of the fact that Pettit (7) described and figured 
it with simple or branched sterigmata. Hirsutella nodulosa Fetch 
is also illustrated as having more than one sterigma, but is de- 
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scribed by Fetch as being abnormal. The author’s observation and 
study of the species of Hirsutella on many different insect hosts 
would indicate that this is not a generic character. 

While the measurements of the phialides, sterigmata and conidia 
in the American form exceed those given for H. subulata Fetch, 
the differences would not seem to justify describing a new species, 
especially since the measurements of the conidia given by Fetch 
for the Farlow specimens (phialides and sterigmata not described) 
exceed the measurements which he gave in his diagnosis of H, 
subulata. 

The following table is given to permit of a direct comparison of 
the measurements of the English and American specimens. The 
measurements of the English material are those given in the de- 
scription of Hirsutella subulata Fetch (6). 


Comparative Measurements of Specimens of Hirsutella subulata Fetch 


Source 

Phialides 

Sterigmata 

Conidia 

England 

4 X Sm 

6-10 

Not given 

Not given 

5-8 M 

8-lp 

Not given 

Not given 

1 X 2.S 
2-2.5 X 5-6 
1.5-2 X 4-6 

1.5 X 4 

Virginia 

New York (L. I.) . , . . 
Dist. of Col 



In view of the data here presented, and in the' absence of a ma- 
ture ascogenous stage, the American species of Hirsutella on cod- 
ling moths may be definitely determined as Hirsutella subulata 
Fetch. 

Bureau of Plant Industry, 

Washington, D. C. 

LITERATURE CITED 

1. Fries, E. Systema mycologicum 3: 1-524. 1829-1832. 

2. Patouillard, N. Unc Clavariee entomogene. Rev. Myc. 14: 67-70. 

189i. 

3. Fetch, T. The genus Trichosterigma Fetch. Trans. Brit. Myc. Soc. 

9: 93-94. 1923. 

4. British species of Hirsutella. Naturalist 1932: 45-49. 1932. 

5. .Isaria arachnophila. Naturalist 1931: 247-250. 1931. 

6. — Notes on entomogenous fungi. Trans. Brit, Myc, Soc. 21: 

34-^7. 19^7. 



Charles: Codling Moth Larvae 


349 


7. Pettit, R. H. Studies in artificial cultures of entomogenous fungi. 

Cornell Univ. Exp. Sta. Bull. 97: 339-378. 11 pis. 1895. 

8. Speare, A. T. On certain entomogenous fungi. Mycologia 12: 62- 

76. 3 pis. 1920. 

9. . Fungi parasitic upon insects injurious to sugar-cane. Ha- 

waiian Sugar Planters* Exp. Sta. (Path. & Phys. Ser.) Bull. 12: 
1-62. 6 pis. 1912. 



STUDIES IN THE GASTEROMYCETES III. 
THE FAMILY, ARACHNIACEAE 

W. H. I.ONG 
(with 7 figures) 

This paper gives an emended description of the family Arach- 
niaceae, and of the genus, Arachnion, describes a new genus and 
species, Araneosa columellata, gives keys to the genera and species 
now included in the family and discusses briefly Arachniopsis 
albicans. 

Arachnion album was originally described by Schweinitz * in 
1822 from material collected in North Carolina. Other species 
have since been added, but only A, album has been considered in 
the family and generic descriptions, although some of the foreign 
species have other characters that should be included. It therefore 
seems wise to emend the diagnoses so as to include all of the char- 
acters now known to belong to this family. 

Arachniaceae. 

Sporophorj epigeous or hypogeous, sessile or stipitate, with or 
without sterile base ; peridium single or double, dehiscent or inde- 
hiscent; columella present or absent; gleba of distinct chambers 
lined by the hymenium, these chambers forming at maturity a mass 
of minute separate, hollow, peridioles which contain the spores; 
capillitium none ; spores continuous. 

Key to the Genera 


Sporocarp sessile, columella absent Arachnion, 

Sporocarp stipitate, columella present Araneosa. 

Tentative Key to the Species of Arachnion 

1. Sporophore hypogeous .* •. 2 

1. Sporophore epigeous 3 

2. Sporocarp dehiscing by an apical lacerate stoma A. rufum. 

2. Sporocarp dehiscing irregularly, gleba yellow A. Drummondii, 

3. Peridium single, without sterile base 4 


f 4chwemitz, L. D. von. Syn. Fung. Carol. 59, pi. 1, fig. 2. 1822. 
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3. Peridium double, with sterile base A. scleroderma. 

4. Gleba brown A. bovista. 

4. Gleba gray or ash gray 5 

5. Spores apedicellate 6 

5. Spores pedicellate, threads of peridioles not coloured A. tener. 

6. Sporocarp white, small A. album. 

6. Sporocarp large, dark fuligineous A. giganteum. 


A discussion of the species of Arachnion will appear in a later 
paper. 

Araneosa gen. nov. 

Sporophore epigeous, stipitate, sterile base none; peridium of 
two layers, an exoperidium and an endoperidium ; exoperidium 
membranous ; endoperidium semi-gelatinous to sub-fleshy when 
young; dehiscence by a single, basal orifice; stipe central or sub- 
eccentric (fig. 1, 2), short, continuing as a columella to apex of 
the sporocarp (fig. 2) ; columella prominent (fig. 3, X section 
view), persistent, free throughout from gleba; gleba a mass of 
granules or peridioles ; peridioles irregular in shape and size ; spores 
smooth. 

Sporophora epigaca, stipitata; peridium duplex; stipes centralis vel sub- 
excentricus, ad apicem peridii continuus ct cohmcUam prominentem, per- 
sistentem formans ; gleba initio cellulosa, maturitate peridiolis numerosis ap- 
pressis (nec connexis) polysporis praedita, basi sterili destituta; capillitium 
nullum. 

Araneosa columellata sp. nov. 

Sporocarp subglobose to depressed-globose (fig. 1), 2-3.5 cm. 
in diameter by 1-2.5 cm. high, occasionally with a partial partition 
in the gleba but not sufficient to divide the spore sac into complete 
compartments ; exoperidium white, often becoming light buff with 
age, rarely tan, smooth or usually strongly rugose (fig. 4), giving 
the surface a wart-like appearance, persistent but often flaking 
away partially under weathering (fig. 5) ; enddperidium semi- 
gelatinous when young becoming thin and brittle at maturity, 
brown to reddish-brown where exposed (fig. 5), reddish-brown 
to terra cotta on inner surface next to gleba ; stotna a basal orifice 
left by the caducous stipe (fig. 6), becoming large and lacerate by 
cracks radiating from it, which often cause the entire sporocarp 
to split into spreading segments; stipe solid, 7-10 mm. high by 
2-7 mm. thick, usually enlarged at the top, soft, spongy, very 
.loosely attached at maturity to base of spore sac by a delicate, 
yellowish, arachnoid membrane which easily ruptures, thereby 
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Figs. 1-6, Araneosa columellata, XI; 7, Arachniopsis, albicans, X 1%. 
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freeing the stipe so that winds and rains readily separate it from 
the sporocarp; so loosely are the stipes attached that over 50 per 
cent of the specimens when collected had lost their stipes and were 
just little balls rolling around on the ground, even in the herbarium 
the stipes separate easily from the spore sacs unless very carefully 
handled ; columella arachnoid to cottony in texture, having a deli- 
cate, very loose, hyaline tissue of thin, flaccid, branching hy^ihae 
of varying thickness, traversed lengthwise by yellowish, solid, 
terete, very long, non-septate, sparingly branched hyphae, 3-7 mi- 
crons in diameter, firmly attached to the inner wall of the endo- 
peridium at apex, light yellow to pale tan, 5-7 mm. thick at base 
where joined to the stipe, terete, often attenuate, flattened and 
denser toward apex, frequently eccentric in the sjxjrocarp (fig. 2), 
lower two-thirds usually deciduous with the stipe leaving a conical 
cavity through which the peridioles escape; gleba yellowish to 
cream color when young becoming mouse gray to neutral gray at 
maturity, consisting of peridioles arranged in a somewhat lamellate 
manner (fig. 2) ; peridioles subglobose to irregularly oblong to 
angular, walls rather thick and firm, 90-268 microns by 134^02 
microns, held loosely together by delicate interwoven hyphae, easily 
separable from the endoperidium, leaving its inner surface reticu- 
late, the lamelliform arrangement of the peridioles often permit- 
ting the gleba to split into flakes which easily crumble into the 
individual peridioles; spores oval, 4.2-6 by 5.6-7 microns, 1-gut- 
tulate, many semi-opaque, pedicellate; pedicels 2-4 microns long, 
subhyaline to hyaline, fragile; epispore chestnut brown, smooth. 

Sporocarpium subglobosum vel depresso-globosum, 2-3.5 cm. latum, 1-2.5 
cm. altum; exoperidio albido, rugoso; endoperidio tenuissimo, glabro, brun- 
neo, cavitate basali dehiscente; ore ex irregulari elliptico; gleba flavida 
demum grisea; peridiolis friabilibus, irregular iter globosis vel angulosis; 
sports brunneo-nigris, ellipticis, levibus, 4-6 X 5-7 micra, uniguttulatis, pedi- 
cellatis. 

Habitat: Solitary on the ground in open grassy areas in 
Mesquite-Catclaw flats (Prosopis- Acacia). 

Distribution: Arizona, Santa Cruz County, 6-8 miles from 
Nogales on State Highway 89, elev. 3857 ft., W. H, Long & Victor 
O. Sandberg, Nov. 23; 1933, 10 plants no. 7935; Feb. 19, 1934, 
7 plants no. 7945; Sept. 21, 1934, 175 plants no. 7937 Type; Nov. 
13, 1936, 18 plants no. 7941; W. H. Long, Sept. 30, 1939, 62 
plants no. 8388. Pima County, 8 miles from Tucson on road to 
Sabino Canyon, elev. 2400 ft., W. H. Long & Victor O. Sandberg, 
Sept. 22, 1934, 4 plants no. 7993 & 22 plants no. 8018; W. H. 
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Long, Nov. 10, 1938, 1 plant no. 8289; Sept. 29, 1939, 6 plants 
no. 8406, All collections are deposited in the Long Herbarium. 

When the sporocarps are soaked in water for several hours the 
exoperidium can be easily separated from the endoperidium ; the 
former on drying becomes thin and papery, while the endoperidium 
after the soaking becomes soft and shows its gelatinous to sub- 
fleshy nature. 

Araneosa columellata probably occurs throughout the region be- 
tween Nogales and Tucson, a distance of some 65 miles, as well as, 
beyond the limits now known, under similar soil and climatic con- 
ditions. It is usually associated with Secotiiim arisonicum and 
externally resembles this plant so closely in size, shape and color 
that only by examining the gleba can the two be distinguished from 
each other. Secotium arisonicum has been found in Mexico south 
of Nogales and also near Safford, Arizona, which is about 85 miles 
northeast of Tucson. It is very probable that Araneosa columel- 
lata also occurs in these regions since the two plants grow under 
similar environments. 

The present characters of Arachniaceae as now emended indi- 
cate that this family probably should be merged with the Lyco- 
perdaceae: the cellular structure of the young stages in the gleba 
is very similar to that of the immature stages of a Lycoperdon, 
the main difference being the retention at maturity of the cell walls 
in the gleb?> In the shape of peridioles while in Lycoperdon these 
walls disappear entirely, leaving the gleba at maturity a mass of 
spores and capillitia; in certain species of Arachnion these cell 
walls of the peridioles almost disappear, leaving the sporeballs 
nearly naked as in A. rufum and in the Brazilian form of A. album; 
in this case the main distinction between the Arachniaceae and the 
Lycoperdaceae has practically disappeared. 

The writer * in 1917 published, as new, Arachniopsis albicans, a 
plant very similar, externally, to Arachnion, hence the generic 
name. He also stated in this article that it differed from Arach- 
nion in having a true capillitium, a* cartilaginous endoperidium and 
in not having peridioles. Arachniopsis albicans has an apical lac- 
erate mouth (fig. 7, from type material), is hypogeous when young 

> Long, W. H. Notes on new or rare species of Gasteromycetes. Myco- 
logia Q: 271-:^4. 1917. 
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becoming partially exposed at maturity, and is without a sterile base. 
No claim was ever made by the writer that this plant belongs to the 
Arachniaceae. It apparently should be placed in the Lycoper- 
daceae, but under what tribe can not be stated since nothing is 
known of its early stages. It is near the genus, Lycoperdon, but 
its hypogeous habitat, cartilaginous endoperidium and irregular 
lacerate mouth would exclude it from this genus. 

Albuquerque, New Mexico 



NOTES ON ENDOCHYTRIUM DU PLESSIS 

John S. Karling 


In October 1933, Du Plessis described a new species of Syn- 
chytrium, S, Cotulae, on Cotula coronopifolia from South Africa 
in which the zoosporangia are delimited within the walls of the 
resting spore while the latter is still embedded in the host tissues. 
Because of this characteristic, he proposed a new subgenus, Endo- 
chytrium, to include this fungus. In January of the same year, 
however. Sparrow used this generic name for a group o*f opercu- 
late chytrids which inhabit filaments of Cladophora and other 
algae. Both authors accordingly proposed Endochytrium within 
the same year, but Sparrow’s paper appeared eight months earlier 
than Du Plessis’ contribution. Under present rules of nomen- 
clature, Sparrow’s genus has priority, while Du Plessis’ subgenus 
becomes untenable and should be discarded. To avoid possible 
confusion in the future, I propose another name, Endosynchyt- 
rium, for Du Plessis* subgenus. 

Endochytrium Sparrow includes at present two well-defined 
operculate species, E, operculatum (de Wildeman) Karling (1937) 
and E. digitatum Karling (1938). Entophlyctis sp., Karling (pro 
parte, 1931) and E, maxima Dangeard (1932) are possibly identi- 
cal to E. operculatum also. Endochytrium oophilum Sparrow is 
a doubtful species. Sparrow found a few ovate operculate spo- 
rangia in rotifer eggs which he believed related to a species of 
Endochytrium. However, no rhizoids or evidence of a rhizo- 
mycelium were observed in connection with the sporangia. It is 
not improbable that Sparrow’s fungus may relate to E. opercu- 
latum, since the author (Karling 1937) has often found this spe- 
cies inhibiting animal material such as cysts of Diplophysalk stag- 
nalis, D. nitellarum, Vampyrella sp., and liver fluke ova where the 
rhizoids may frequently be obscured by the dense cell content. 
Endochytriun/i oophilum, none the less, still stands as a questionable 
species. 
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Entophlyctis pseudodistomum, described by Donijan (1935) as 
a saprophyte in dead filaments of Zygnema and Spirogyra in Hun- 
gary, is obviously a species of Endochytrium also. It has the same 
structure and type of development characteristic of Endochytrium 
species, and its sporangia are operculate, a character which ex- 
cludes it at once from Entophlyctis, Except for the endogenous 
method of resting spore development, it is very similar to E. oper- 
culatum, but whether or not the two species are identical is un- 
certain at present. I am nevertheless transferring Domjan’s spe- 
cies to Endochytrium and designating it as £. pseudodistomum 
(Domjan) comb. nov. 

In this note I am also recording the occurrence of two species, 
Olpidium Stigeoclonii de Wilderiian and Lagenidium pygmaeum 
Zopf, which have not been previously reported in America, as far 
as I am aware. In 1900 de Wildeman reported O. Stigeoclonii as 
a parasite in cells of Stigeoclonium sp. in Belgium, and 31 years 
later he gave a fuller account with illustrations of its development. 
Unlike other members of Olpidium, the protoplast of this species 
exudes successive droplets or globules of protoplasm from the 
mouth of a comparatively long exit tube. These globules free 
themselves very slowly from the mother mass, become amoeboid, 
and then momentarily develop a posterior flagellum. The flagellum 
is lost almost at once, and the amoeboid cells then creep away and 
infect other host cells. Resting spores have not been seen, and 
besides the early infectious stages and developmental phases of the 
thallus and sporangium, nothing more is known about O. Stigeo- 
clonii, The unusual behavior of the protoplast in sporogenesis, 
however, leads one to question the validity of this species as a mem- 
ber of Olpidium. 

I have frequently collected this intracellular parasite in Stigeo- 
clonium tenue at Candlewood Lake near New Milford, Connecti- 
cut, and have observed many of the stages described by de Wilde- 
man. Lack of time has prevented further study of this fungus, 
and at present I am unable to add anything new on its identity 
and relationship. 

Lagenidium pygmaeum was described by Zopf in 1887 in pollen 
grains of Pinus sylvestris, P. austriaca, P. Laricio, and P. Pallasi- 
ana in Germany, dt was subsequently reported in pollen grains 
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in Switzerland, Belgium, and Denmark by Maurizio (1895), 
de Wildeman (1895), and Petersen (1909, 1910), respectively. 
Schultz-Danzig (1923) later recorded it in Cosmarium pyra- 
midatum from Germany. I have collected this sj^ecies each spring 
for a number of years in pollen of P. austriaca in Van Cortlandt 
Park, New York City, and succeeded in transferring it to pollen 
of P, sylvestris, P, Banksiana, P. densiflora, P. Strobus, P. austri- 
aca var. nigra, and Abies canadensis. Numerous attempts have 
also been made to infect other hosts, such as living and killed 
cells of Nitella flexilis, Chara coronata, Cladophora gloinerata, 
Pithophora sp., S. crassa, Mougeotia sp., and Hydrodictyon reticu- 
latum, without success. These negative results lead me to question 
Schultz-Danzig’s report on the occurrence of L. pygniaeum in 
Cosmarium pyramidatum. He based his claim on the presence of 
an irregular, lobed, sac-like thallus with an exit tube which is 
rarely branched and the fact that in the same culture were numer- 
ous pollen grains infected with L. pygmaeum. It is possible that 
his fungus may relate to dwarf thalli of Mysocytium or another 
species of Lagenidium which parasitize algae. 

Zopf ’s report that the zoospores of L. pygrnaeum are 16 to 18 fi 
long is obviously wrong. I have frequently observed their forma- 
tion and activity and found them to be approximately 5 X 8 in 
size and bean-shaped with a ventral groove. ’ The thallus of this 
species is strikingly like that of Olpidium, and unless zoospore 
emergence is observed, it may be easily mistaken for this chytrid. 
Fischer (1892) believed that the intramatrical resting spores of 
Rhisophidium poUinis reported by Cornu (1872, p. 121) may 
possibly relate to L. pygrnaeum instead of to that rhizidiaceous 
chytrid. 

Columbia Univ., 

New York, N. Y. 
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NEW SPECIES OF TENNESSEE FUNGI 

John Dearness 


Ever since the unfortunate fire which destroyed the herbarium 
of The University of Tennessee in January, 1934, Dr. L. R. Hesler 
and other members of the botanical staflF have been making special 
efforts to rebuild it. The writer has had the opportunity of exam- 
ining a number of fine collections of micro-fungi which they have 
made chiefly in the Great Smoky Mountains National Park. 
Among them are the following which do not seem to be described 
in the twenty-five volumes of Saccardo’s Sylloge Fungorum or 
other accessible taxonomies. They are placed in the generic order 
adopted in Clements and Shear’s ‘‘ Genera of Fungi.” 

Peronospora Ficariae Tul. 

Parasitic on Trautvetteria carolinensis (Walt.) Vail. Sevier Co., 
Great Smoky Mountains National Park; 15 May, 1938. L. R. 
Hesler, 11400. A new host-record. 

Phyllosticta Iteae sp. nov. 

Maculae numerous, scattered, confluence infrequent, pale red- 
dish-brown above, very pale beneath, circular, bounded by a dark, 
very narrow line, no discoloration beyond the boundary line, 2-4 
mm. in diameter. Pycnidia epiphyllous, amphigenous on' a few 
spots, minutely pustulate, darker than the spot, central pore up to 
15 /A wide, not numerous, often in a circle, small, 85-125 /a. Co- 
nidia h)raline, globose or broadly elliptic, granular, 6-9 X 4^2-6 /a. 

On living leaves of Itea virginica L.; Rugby, Tenn. ; 31 May, 
1934. L. R. Hesler, 6201, (D. 8735). 

Of the six Phyllostictae on related host-genera, this seems near- 
est P. Mitellae Peck. 

Phyllosticta Hesleri sp. nov. 

Maculae grayish brown arid areas seeming to begin at the tips 
of the lobes and extending towards the petiole, blighting large 
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portions, in some cases nearly the whole of the leaf. Pycnidia 
black, numerous on the upper side, few on the lower side of the 
leaf, thickly scattered over the whole discolored portion, mostly 
centrally depressed, 125-270/1 in diameter, stoma a pore or ir- 
regular cleft, the floor much thinner than the upper wall. Co- 
nidia hyaline, oblong with rounded ends, guttate and granular, 
continuous, 12-21 X 3.75-4.8/1, on short conidiophores 2 /i thick. 

Parasitic on living leaves of Acer saccharutn Marsh ; University 
Campus, Knoxville, Tenn., 19 Aug., 1938; J. O. Andes (L. R. 
Hesler, 10674), (D. 8904). 

Now and again among the others a pycnidium may be found 
with broadly elliptic or subpiriform conidia about 10 X 7 /i ; 
whether a variant or different species not determined. 

Dothiorella Mali Karst, fructus var. nov. 

Cells 16 to 30 or more in a stroma; conidia 8-12 (15) X 3. 
This is near D. Cydoniae Oud. which Saccardo says is very near 
D. Mali. (Sacc. Syll. 18 : 289.) 

On decaying fruit of apple, at base of Chimneys, Sevier Co., 
Great Smoky Mountains National Park, altitude 3000 ft., 17 April, 
1938. L. R. Hesler and J. P. Porter, 11277, (D. 8957). 

D. Mali has conidia ‘‘ 6-10 X 3 /i ; D. Cydoniae, “ 10-12 X 
3.5 /*.”. 

Phlyctaena Tiliae sp. nov. 

Maculae scattered, sometimes closely congregated and becom- 
ing confluent over considerable area; yellowish drab at first, 
brown when old, angular when separate, bounded by veinlets, 
similar on both sides. Pycnidia darker brown than the spots, 
about equally visible on both sides but stomate on the lower side 
only, very thin- walled, pale amber-colored, opening widely, 150- 
245 fjL in diameter. Conidia whitish-hyaline in the mass, issuing 
naturally in conspicuous tongues or thick tendrils, curved, staining 
renders 1 to 3 septa visible in matured examples, 33-43 X 1-1.2 /*. 

Parasitic on living leaves of Tilia americana L. ; Cades Cove, 
Blount Co., Great Smoky Mountains National Park, 2 July, 1934. 
L. R. Hesler, 7258 and 8193, (D. 8731). 

Under the hand-lens very similar to Cylindrosporium irregulare 
(Peck) Deam. 
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Septoria farfaricola sp. nov. 

Maculae very numerous, thickly scattered, circular, a well- 
marked, small, white central portion, sometimes bordered and 
surrounded by a larger grayish portion, black rimmed, the rim 
with a dark purple band about 1 mm. wide; very pale beneath 
some of which have unbordered white spots. Pycnidia black, 
numerous in the older six)ts, one or more nearly always present 
in the central white portion of the spots, epiphyllous, 50-60 /i in 
diameter. Conidia hyaline, straight or curved, continuous, egut- 
tulate, 30-42 X 1 /*. 

On living leaves of Tussilago Farfara I..., Greenbrier Pinnacle, 
Sevier Co., Great Smoky Mountains National Park, Tenn. ; 7 June, 
1934. L. R. Hesler, 7312, (D. 8762). 

The spots resemble those of Septoria Farfarae Passer, b^t fruit- 
ings are different, the conidia being 55 X 3 /t and multiseptate. 

Septoria Pachysandrae sp. nov. 

Maculae scattered, numerous, white, circular, oftener angular, 
limited by a red line, small, 1-3 mm., similar on both sides. 

Pycnidia numerous, mostly epiphyllous but visible below, brown, 
60-120 /i, centrally depressed, opening wide. Conidia hyaline, 
straight or curved, no septa observed, seem to be on short conidio- 
phores, 19-24 X 0.5-0.7 /x. 

Injuriously parasitic on living leaves of Pachysandra procumbens 
Michx. ; in Savage’s Gardens, Coal Creek, 'Tenn.; 3 July, 1934. 
Coll. J. K. Underwood; (Hesler 7342), (D. 8769). 

The genus- and species-history of this plant lead# one to look 
among its neighbors for imrasitic fungi found upon it. S.eptoria 
acerella Sacc. and S. Negundinis Ellis & Dearn* have numerous 
small white spots but the conidia of the three are different. From 
some pycnidia of this collection there issues in water a stout thread 
of very minute spores (microconidia ?) about 2.5-3 X 0.6 /x. 

Leptothyrium parvulum sp. nov. 

Maculae none. Pycnidia numerous, very minute, 0.15 mm. 
^evenly scattered over a portion or the whole of the leaf, epiphyl- 
lous, very few seen on the lower side, dimidiate, scutate, black, 
obscurely radiate, margin thin, pale, stoma central, a minute pore. 
Conidia hyaline, minute, elliptic, about 3 X 2 /x; conidiophores few, 
10-15 X I/*. 



Dearness: New Species of Tennessee Fungi 363 

On living leaves of Rhododendron punctatum, in same collec- 
tion as Gloeosporium ferrugineum; Mt. Pisgah, N. C., 5600 ft.; 
16 June, 1935. L. R. Hesler, 8012, 8013, (D. 8974), 

Leptostromella Bignoniae sp. nov. 

Maculae scattered, arid, nearly white, bordered by a distinct, 
narrow black ridge, surrounded by a dark purple border 1 to 3 mm. 
wide, the arid portion an irregular circle 1 mm. to 1 cm. in diame- 
ter, similar but paler beneath. Pycnidia black, circular, dimidiate, 
radiate amphigenous, but more numerous above, minute, 48-105 /i 
in diameter. Conidia hyaline, straight or somewhat curved, 16- 
28 X .75-1.1 p.. 

Parasitic on living leaves of Bignonia capreolata L. ; in a garden, 
Coal Creek, Tenn. ; 28 April, 1934. L. R. Hesler, 7259, (D. 8732), 

Gloeosporium ferrugineum sp. nov. 

Spots epiphyllous, ferruginous, circular, 3 to 10 mm. in diameter, 
dull yellow margin 1-2 mm. wide, scattered, much paler below’ and 
lacking the yellow margin. Acervuli epiphyllous only, scattered 
over the spot, black, on some spots crowded and appearing as a 
dark irregular streak just inside of the yellow-margin, opening as 
a small perforation or a slit in the cuticle, the position sometimes 
marked by a spore-cirrus. Conidia hyaline, if not washed away 
remaining as a white cone or cirrus over the opening of the acervu- 
lus, straight, cylindric, or narrowed towards one end, obtusely 
pointed at the ends, contents homogeneous, 13-15 (17) X 2.75- 
3.1 /j.; conidiophores 10-13 X 2.5 p. 

On living leaves of Rhododendron punctatum Andr., Mt. Pis- 
gah, N. C., alt. 5600 ft.; 16 June, 1935. L. R. Hesler, 8012, 
iD.8801). 

In another collection the yellow margin of the spots is very 
narrow and obscure. In G, Rhododendri Briosi & Cavara the 
spots are irregular and arescent and the conidia 15-20 X 4-5 p, 

Gloeosporium llicis sp. nov. 

Typical leaf-spots lacking; distantly scattered, small groups of 
acervuli, easily seen, resemble spots. Acervuli amphigenous, pron> 
inently erumpent, each more or less covered by a colorless, cuticu- 
lar scale, 3 to 10 in a small, compact group, becoming somewhat 
confluent, finally forming a dark, circular scab 1 to 2 mm. in 
diameter and sometimes appearing on the opposite side of the leaf 
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as a smaller darkened area, 200 to 600 /a. Conidia hyaline, sub- 
globose to elliptic, varying towards* quadrate, 4-9 X 4-5 /a ; in 
youngest sections seeming histogenic, in the older sections of the 
darkened masses there are distinct conidiophores up to IS X 
L5-2.1 /A. 

On living leaves and midribs of Ilex opaca; Cade’s Cove, 
Blount Co., Great Smoky Mountains National Park, Tenn., 15 
June, 1934. L. R. Hesler, 7359, (D. 8774), 

Gloeosporium papulatum sp. nov. 

Maculae thickly scattered, sometimes incompletely confluent 
through crowding, circular, mostly 2.5-2.75 mm. in diameter, cin- 
namon buff, narrow, dark gray border, much paler beneath. Acer- 
vuli 1-5 small, whitish blisters or papulae rising* 30-100 /a, crowded 
in the center of the spot, usually on a small, slightly darkened area, 
mostly epiphyllous, circular becoming irregular, 40-300 /a in diame- 
ter or length, at first a mucous granular mass. 

Conidia hyaline, subglobose, to broadly elliptic or oval, 3-3.4 fjL ; 
no conidiophores observed. 

On living leaves of Rubus canadensis L. ; Mt. LeConte, Sevier 
Co., Great Smoky Mountains National Park, Tenn. ; alt. 2800 ft. 
L. R. Hesler, 7362, (D. 8775). 

Coryneum Rhododendri Schw. fusoideum var. nov. 

Coryneum Rhododendri Schw. and C. Vriseptatum Peck on 
Rhododendron are described in Sacc. Syll. 3: 781. The form 
under notice has features common to both. The conidia of the 
former are said to be oval or piriform on short, thick, septate 
pedicels. Those of the latter are described as oblong-piriform, 
15 to 18 /A long, at first hyaline and biseptate and then 3-septate, 
the end cells hyaline, the others colored on basidia of equal length, 
easily deciduous. To the latter Peck adds “ the most remarkable 
feature of the spores is the broad, colored central cell sharply 
contrasted with the two hyaline cells below it and the single one 
above it.” Having studied Peck’s type collection I am able to 
add that the broad, dark-colored cell is 7-8 /a wide, nearly twice as 
wide as any of the three nearly hyaline cells and that the conidia 
are, borne on branches of dendriform conidiophores in units 31- 
42 /A long and about half this width. On one leaf a species of 
Monochaetia is also present. 
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The conidia of the var. are fusoid to oblong-elliptic, on simple 
or slightly branched 'phores, of four similar brown cells. The 
acervuli are in somewhat concentric series on large ashy-gray 
portions of the leaves. 

Apparently parasitic on living leaves of Rhododendron cataw- 
hiense Michx. Roan Mt., Carter Co., Tenn. ; alt. 6300 ft. Coll.: 
A. J. Sharp, 5 May, 1934. (L. R. Hesler, 7321), (D. 8764), 

Cercosporidium Desmanthi (Ellis & Kellerm.) Earle. 
Cercospora condensata var. Desmanthi Ellis & Kellerm. 
Parasitic on living leaves of Desmanthus illinoensis, 3 Sept. 
1934. L. R. Hesler 7352, (D. 8771), 

Petrak transferred this species to Camptomeris which is ranked 
as a synonym or subgenus of Cercosporidium in Clements and 
Shear’s “ Genera of Fungi.” 

Cercospora Halesiae sp. nov. 

Spots indefinite, no boundary mark, scattered, mottled brown, 
more distinct above, 1 mm. to 2 cm., mostly subcircular. Fertile 
hyphae on shallow, brown tubercles, fascicled, 2-8 on a tubercle, 
bright brown, seldom quite straight, 30-75 X 5 /i, 2-5 septate. 
Conidia obclavate, pale-brown, attenuate apically, (30) 47-104 X 
5, up to 8-septate. 

Parasitic on living leaves of Halesia Carolina L. ; Bote Mt., 
Blount Co., Great Smoky Mountains National Park; 18 Aug., 
1937. C. W. Greene (L. R. Hesler 11280), (D. 8Q59), 

Cladosporium epiphyllum (Pcrs.) Fries. 

Lindau names numerous arboreal hosts of which the fallen or 
dead leaves are marked by circular spots produced by Cladosporium 
epiphyllum (Rabh. Die Pilze, Abt. 8. 1:804). 

This fungus, rather briefly described, may be the cause of cir- 
cular dark spots on the yellowed and still green leaves of Robinia 
pseudo-acacia collected on Mt. LeConte, Sevier Co., Great Smoky 
Mountains National Park, Tenn., at alt. 2800 ft.; 5 July, 1934. 
L. R. Hesler, 7341. 

Briosia Azaleae (Peck) comb. nov. 

Syn. Periconia Asaleae Peck, Ann. Rep. N. Y. State Mus. 25: 93. 1873. 
Sporocybe Asaleae (Peck) Sacc. Syll. Fung. 4 : 608. 1886. 
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Synnemata scattered or gregarious, brown throughout, terminat- 
ing in a capitular subglobose mass of spores, 0.5— 2.2 mm. long by 
60-100 /Dt thick. Spores briefly catenulate, progressively maturing, 
brown, becoming nearly globose, 3-7.5 X 2.75-4.5 /n. 

A Stilbaccous parasite on buds and twig terminals of Rhodo- 
dendron spp. ; Briosia is Sporocyhe with catenate sporulation. 
Alum Cave, Great Smoky Mts. Nat. Park, Nov. 18, 1938, L. R. 
Hesler and A. J. Sharp, 11883 ; common where a mountain stream 
crosses the road on the way up to Clingman’s Dome, August 18, 
1939, Dearness 9000, No. 11883 was compared with Peck’s type 
example. In descriptions the differences are slight between this 
and Briosia ampelophaga Cavara on the wine grape, the type of the 
genus. 

A careful study of this bud-blight of Asalcae extending over 
several seasons was published by W. H. Davis in Phytopathology, 
June 1938, pp. 517-528, well illustrated. 


Respecting Descriptions in Latin. — Space in Mycologia is 
at a premium. Papers of special interest to readers of this 
Journal are for lack of space going elsewhere to less interested 
constituencies. The latinized descriptions might have been offered 
in this paper but logically a description in Latin should have ex- 
actly the same inclusions and exclusions as the copy in a modern 
language anvl therefore occupy nearly equal space. Dictionaries 
of dead languages like Latin do not supply words for concepts 
non-existent in the ancient days when these languages were spoken. 
Modern languages grow to meet the needs of modern sciences. I 
have not yet discovered the address of any user of these pages who 
cannot read them or have them locally translated to meet his needs. 
The latinized descriptions may be expected in that great “ clearing- 
house ” the Saccardoan Sylloge Omnium Fungorum. I had the 
authority of the late Dr. Saccardo’s successor, before the war- 
clouds appeared, for making this statement. 


London, Ontario. 



A NEW WESTERN PHOLIOTA 

Elizabeth Eaton Morse 
(with 7 figures) 


A peculiar agaric has been collected infrequently in the Sierra 
during the last fourteen years. Specimens were submitted to sev- 
eral mycologists for identification, but no generic name was pro- 
posed until a specimen was sent to Dr. John Dearness, London, 
Canada, who pronounced it a Plwliota. Following this lead, the 
writer sent specimens, notes and photos to him for critical study. 
His description, accompanied by apology for attempting to describe 
a dried agaric, is copied verbatim. 

Pholiota magnivelata sp. nov. 

** Cap — ^whitish to cremeous, nearly plane, usually irregular, mar- 
gin inrolled, viscid, 7.6 cm. in diameter. 

“ Flesh — white, rather thin for size of cap, firm, not hard or 
brittle at first, but becoming hard as it dries. 

“ Gills — dark rust-color, ventricose, wddest near the middle, close, 
11 mm. where widest, slightly anastomosed or considerably 
branched. 

“ Partial veil — fibrous, a delicate, thin, satiny membrane, fully 
attached to both margin and stem; at maturity this tissue splits 
into segments 3-4 cm. long, lower sides partly covered with a white, 
cottony layer continuous with a similar layer on the stem. Magni- 
velata is a very appropriate term. 

Stem — usually eccentric, concolorous with cap, longitudinally, 
often deeply ridged, cottony at or near connection with the veil; 
in cross section a dark brown band one mm. wide under the cuticle, 
the irregular shrunken tissue inside the band, formerly spongy, 
shows no evidence of canal or other cavity ; sometimes ventricose, 
sometimes bulbous with base narrowed to quite a sharp point, 
suggesting growth from decayed buried wood ; length 4 cm., longest 
diameter 1.6 cm., soil-covered on lowest third. 

“ Spores — ^the color of the gills, dark-rusty, ocher under micro- 
scope, nearly elliptic, some of them flatter on one side, not truncate, 
" some with a short apiculus, smooth under intermediate magnifica- 
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'iGs. 1-7. PhoUota magnivelaia. 
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tion, minutely rough under high power, 7.5-10 X 5-7 average 
8.13 X 5.4 /A, wall of visible thickness. 

** Cystidia — ^none observed. 

“ Taste and odor — ^not reported ; not distinctive in the dried 
state.*' 


All the collections inhabited damp soil or humus in open con- 
iferous forest in the Sierra or foothills, at 3500 to 6500 feet ele- 
vation, as follows : 

General Grant National Park, in bank of dry creek bed in partial 
shade; July, 1927; E. E. Morse. The type collection in liquid 
is deposited in the University of California Herbarium, No. 
638890, 

Same locality, near Administration building ; autumn, 1927 ; H. 
Bailey. 

Same locality, June 21, 1931 ; Mrs. H. E. Roberts. 

Sequoia National Park, Camp Kaweah; July 7, 1936; Mrs. 
B. B. Nielsen. 

Jonesville, Butte Co., altitude 5500 feet; July 27, 1936; E. B. 
Copeland. “ Dried in situ,** 

Jones Creek, above Jonesville, among dead fir needles under 
snow during winter; August 7, 1938; H. F. Copeland. 

Four miles above Camino, Eldorado Co., “ among needles of 
Pseudotsuga and Taxus, in very shaded forest,” May 5, 1940; 
Frank Taylor, comm. H. F. Copeland. 

Collections are deposited in the herbarium of the University of 
California. 

The maximum width of cap was 12 cm. The veil which at 
first covers the expanded hymenium splits into segments as de- 
scribed and finally disappears entirely. 

This article is offered in the hope that other localities may be 
discovered and that additional information or emendations of the 
description may be reported. Dr. Dearness writes : ‘‘ For the third 
time I have gone over my beliefs about this plant. The veil is 
certainly remarkable for a Pholiota, If this species has ever been 
published the description has escaped getting into the literature 
accessible to me.'' (Letter, August 28, 1940.) 
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I wish to acknowledge my obligation to Drs. Dearness, Seaver, 
Bonar, E. B. Copeland, H. F. Copeland and Vera Mentzer Miller, 
and to each of the collectors. 

California Mycological Society, 

University of California, 

Berkeley, February 1, 1941 

EXPLANATION OF FIGURES 

Figs. 1-7. Photographs by W. C. Matthews. Pholiota magnivclata 
Dearness: (1) a young sporophore, cap irregular, not fully developed (met 
obstruction on one side?), margin inrolled, veil a thin, glabrescent membrane 
firmly attached to both margin and stipe; stipe fairly equal, deeply longi- 
tudinally ridged, showing fragments of woolly adhesions, earth stained in 
lower half ; (2) pileus cremeous to ocher colored, glabrous, margin wavy, 
stipe fairly equal, patches of soil towards the base; (3) one deep sinus, 
cuticle much wrinkled, viscid, patches of soil and spores still clinging, stipe 
eccentric, much narrowed at base ; (4) under side of pileus showing tendency 
to split radially, margin much inrolled, veil broken, some of the segments 
have disappeared; (S) veil less intact, only shreds left; lamellae very close, 
show some margins with rounded gaps; stipe gradually enlarged towards a 
soil-stained and rounded base ; “ the clean white mycelial fibers suggest wood 
debris or woody humus rather than soil” (J. D.) ; (6) the largest sporo- 
phore collected, older than 4, 5, or 7, lamellae crowded, additional short 
lamellae extend in from the margin; stipe much shrunken, ventricose at 
middle, also showing mycelial fibers at base; (7) one large area of veil 
intact; both 4 and 7 show areas at bases of stipes which suggest possible 
attachment to rotting wood. 



STAGONOSPORA ARENARIA ON GRASSES" 


Roderick Sprague 
(with 2 figures) 

INTRODUCTION 

Stagonospora arenaria Sacc. causes a blotch disease of above- 
ground parts of certain grasses in northern Europe and North 
America. Since the fungus is little known, the following notes on 
its taxonomy and distribution are presented. The specimens used 
in this study are as follows : 

On : Arrlienatherum elatius, State College, Pa., St. John P. Chil- 
ton, Aug. 23, 1938; A, elatius, Cheshire,' England, J. W. Ellis, Oct. 
1914; Dactylis glomerata, Wallace Bridge, Oreg., R. Sprague, 
June 23, 1937 (O.S.C. 742) ; Z), glomerata, Hopkinsville, Warren 
Co., Ohio, W. B. Cooke (14,531) Oct. 20, 1939; D, glomerata, 
Foster, Warren Co., Ohio, W. B. Cooke (14,501) Oct. 9, 1939; 
Elymus glaucus, Carson, Wash., R. Sprague, Oct. 23, 1937 (O.S.C. 
8453) ; E, glaucus. Tangent, Oreg., R. Sprague, Oct. 15, 1937 
(O.S.C. 8487) ; E. glaucus, Orleans, Linn Co., Oreg., R. Sprague, 
May 29, 1936 (O.S.C. 10,746) ; E, mollis, Seward, Alaska, G. F. 
Gravatt, Aug. 30, 1934 (In Mycological Collections, Bur. PI. Ind., 
U. S. Dept. Agr.) ; Phalaris arundinacea. Devil’s Lake, Wis., J. J. 
Davis, Aug. 5,^ 1913 ; and P. arundinacea, Ames, Iowa, R. Sprague, 
Sept. 9, 1940. 


S YM PTOM ATOLOG Y 

Most of the hosts show characteristic purple or very dark 
purple-brown lesions. On Elymus glaucus and £. mollis, the 
purple spots have light straw or tawny borders. Later the color 

1 Cooperative investigations between the Divisions of Cereal Crops and 
Diseases and Forage Crops and Diseases, Bureau of Plant Industry, U. S. 
Department of Agriculture, and the Oregon Agricultural Experiment Station. 
Published as Technical Paper No. 358 of the Oregon Agricultural Experiment 
Station with the approval of the Director. Contribution from the Depart- 
ment of Botany. 
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fades as the attacked leaves die, until finally the lesions become 
virtually indistinguishable from the general straw- or buff-colored 
dead host tissue. On Dactylis glomerata the elliptical lesions, which 
are dark purple at first, later fade to buff in the center, develop a 
few pycnidia and finally fade to straw color. On Arrhenatherum 
elatius, collected in the grass plots at State College, Pa., by S. J. P. 
Chilton, the purple elongate to oval spots have yellow to fawn col- 
ored borders. Lesions on Phalaris arundinacea first formed purple 
areas, which faded to discolored or stramineous color. Grove (3) 
claimed that Stagonospora arenaria produced no spots on affected 
hosts. However, he dealt with old material or, as will be pointed 
out, confused several fungi. 

PURE CULTURE STUDIES 

An isolation from Arrhenatherum elatius made by Chilton de- 
veloped pale buff mycelia with no yeasty or stromatic tissue present, 
such as is typical for species of Septoria isolated from Gramincae. 
An isolation from Elymus glaucus near Tangent, Oreg., developed 
buff mycelia virtually identical with that sent by Chilton. Both 
cultures remained sterile on potato dextrose agar held at 40° F. 

No host range studies have as yet been made on this group. 

MORPHOLOGY 

In the study of the pycnidia and pycnospores, use was made of 
prepared slides following technique discussed in a recent study 
on Septoria species on Gramineae (8).“ 

Pycnidia, — On Arrhenatherum elatius, the globose pycnidia have 
thin walls which are composed of an outer layer of rectangular cells 
surrounding two layers of somewhat thin-walled cubical cells pro- 
ducing poorly differentiated, blunt bottle-shaped pycnophores, most 
of which are confined to the basal hemisphere of the pycnidium 
(fig. 1, B), When spores are mature, the pycnophores are dis- 
tinguishable, but when the spores ate still attached to the wall, the 

2 The assistance of Mrs. Annie Sampson and of the Works Progress Ad- 
ministration under Project 2485 is gratefully acknowledged. Duplicate slides 
from part of this study are filed in the Mycological Collections, Bureau of 
Plant Industry, Washington, D. C. The aid of Dr. A. G. Johnson and col- 
leagues, in the preparation of this note is gratefully acknowledged. 
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pycnophores are often scarcely distinguishable from the inner cells 
of the pycnidium. 

On the Dactylis glomerata, material from Oregon, the pycnidia 
are golden brown, obscure, globose, thin-walled and have ill-de- 
veloped pycnophores. The pycnidia are sunken in the leaf tissue 
with scarcely erumpent ostioles. The material collected by Cooke 
in Warren County, Ohio, has golden brown pycnidia, which are 
semi-mammiform, 90-125 fi diameter, with a slightly browner ring 
of cells about the ostiole. 

On Elymus glaucus, all collections show sub-erumpent, light 
brown strongly flattened elliptical pycnidia 50-80 X 70-1 10 /*. 
The outer walls consist of one to several layers of rectangular thin- 
walled cells, 3-4 fi thick. Inside this area is an equally thin layer 
of hyaline, loosely knit rectangular cells, which give rise to blunt 
bottle-shaped or short cylindric pycnophores (fig. 1, C). The col- 
lection from Tangent, Oreg. (O.S.C. 8487) y had pycnidia with 
very thin outer walls, 2-2.5 fi thick ; consisting of single layers of 
large rectangular cells. Inside of the outer layer, is a central layer, 
1-3 cells thick, made up of smaller oblong hyaline cells averaging 
1.3-2 fi, with the pycnophores on its inner surface. 

A recent collection on Phalaris arundinacea from Ames, Iowa, 
which is assigned to Stagonospora arenaria differs somewhat from 
the others in having sepia-tinted pycnidia, • which are strongly 
erumpent with a large ostiole. The pycnidia are 85-115 /x in 
diameter. 

Pycnospores, — On Arrhenatherum elatius from Pennsylvania 
the spores are hyaline, cylindrical with blunt ends (fig. 1, A), 
finally 3-septate. Oil drops adjacent to the cross walls give the 
spores a pseudo-chlorinous aspect. The spores are 36-44 X 2.5- 
4 ft, mean size 40.8 X 3.4 ft or about 12 times as long as wide. The 
original description (7) of Stagonospora Arrhenatheri Smith & 
Ramsb. gave spores 25—35 X 4/*. Grove (3) reported that Ellis 
found spores 40-50 X 6 ft with 5-6 septa but examination of this 
material by the writer disclosed spores 22-35 X 3-3.8 /x and 3- 
septate (fig. 1, D). 

On Dactylis glomerata frorfi Oregon, the spores are larger, hy- 
aline, cylindrical tb subf usif orra 33-40 X 3.8-4.6 /a without con- 
strictions at the septa (fig. 1, £). The material sent by Cooke 
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has long-cylindric spores with truncated to rounded bases, 1-3 sep- 
tate, 29-46 X 3.2-4 (fig. 2, D). 

The pycnospores from Elymus glaucus were also hyaline, cylin- 
drical with blunt bases and obtuse (fig. 2, A, B, C) or pointed 
(fig. 2f A) apices. The spores are 3-septate, not constricted at the 
septa, 27-61 X 2.5-4. 1 jjl. The collection on Elymus mollis from 
Alaska also has cylindrical 3-septate, hyaline spores, 28-50 X 3.5- 
5.0 /i and differs therefore in having slightly wider spores than the 
collections on £. glaucus from Oregon and Washington. 

On Phalaris arundinacea the spores are fusiform-cylindric to 
irregularly cylindric with blunt bases, 30-35 X 3.4-3.9 /* in Davis' 
Wisconsin material (fig. 2, F). The specimen from Ames, la., 
had cylindrical to subfusifomi, hyaline, 3-septate spores with small 
oil drops. The spores were 27-42 X 2.7-4-. 1 /a, mean 'size 35.1 
X 3.2 ym or 1 1 times as long as wide (fig. 2, £) . These spores were 
less typical of the species but are possibly immature. 

TAXONOMY 

Stagonospora arenaria Sacc. was described from Sweden on 
Elymus arenarius (6, p. 124) with hyaline, 3-septate spores 30- 
35 X 3.5-4 fi in globose-lenticular pycnidia 200-250 fi in diameter. 
The North American material is readily referable to this species 
except that the pycnidia are smaller than the measurements given 
by Saccardo. The writer prefers to emend the original descrip- 
tion sufficiently to include the North American material, which, 
otherwise, is referable to this species. 

Material assigned to Stagonospora arenaria by European writers 
appears to be in some confusion with certain brown spored fungi 
near Hendersonia mollis Grove. For instance, through the cour- 
tesy of Sir Arthur Hill and Miss E. M. Wakefield of the Kew 
Herbarium the collections of W. B. Grove were examined. A 
specimen called S, arenaria on Aira from Baxterley Common, 
England (Oct. 15, 1927), had light brown spores 31-37 X 4-5/4 
(fig. 1, F). a collection by Rhodes from the- banks of the Usk 
River at Brecon, England, was also determined by Grove as S. 
arenaria. The slide sent by Miss Wakefield showed large thin- 
walled pycnidia with small ostioles- (10-12/4) and hyaline, soon 
yellow-bjpown narrowly fusiform 6-7 septate spores, 40-50 X 2.5- 
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4.2 /*. These fungi are nearer Hendersonia than Stagonospora and 
have their counterpart in saprophytic fungi collected on a number 
of grasses in western Oregon. 

Another fungus from Denmark on Elymus arenarins, Septoria 
Elymi Rostr. (5) was said to have 3-septate spores 38-40 X 5-6 fi, 
but later Lind (4) reported some with longer spores, 38-70 X 5- 
6 fi, 1-3 septate, and illustrated the spores as being narrowly fusi- 
form, 2-3 septate, 58-67 X 2.8-4.8 /li. As illustrated (4), the 
spores are similar to those of Stagonospora arenaria on Elymus 
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Fig. 1. A-E, Stagonospora arenaria Sacc. on various grasses: A, pycno- 
spores from Arrhenatherum elatius. State College, Pa.; B, cross section of 
pycnidial wall on Arrhenatherum elatius. State College, Pa. ; C, cross section 
of pycnidial wall on Elymus glaucus, Carson, Wash.; D, pycnospores from 
A. elatius, Hadlow Rd., Cheshire, England, and E, pycnospores from Dacty- 
lis glomerata, Wallace Bridge, Oreg. (All X 1000). F, pycnospores of 
Hendersonia sp. from Aira caespitosa, Baxterley Common, England, Oct. 
15, 1927; G, pycnospores of Leptosphaeria avenaria Weber, from Avena 
saHva (Fungi Columb. 4771), (X KXX).} 
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glaucus from Linn County, Oreg. (O.S.C. 8,487 and 10,746), al- 
though less so in comparison with the more nearly cylindrical spores 
of the collection from Carson, Wash. 

There are a number of species of Septoria on Elymus that have 
been described but none of them are comparable. Septoria elymi- 
cola Diedicke (2) on Elymus arenarius has filiform 1-septate spores 
40-50 X 1-2 ft and it is near Septoria Elymi Ellis & Ev. as noted by 
Sprague (8). Septoria arenaria Rostr. on Ammophila arenaria 
has narrow spores, lOOX O.S-l.O/i (5). Septoria Ammophila^ P. 
Sydow (10) on the same host has non-septate spores 48-60 X 2 /i. 
While Lind (4) unaccountably lists this as a synonym of Septoria 
Elymi Rostr. It is distinct from other species seen. H. Sydow 
very kindly loaned type material of Septoria Ammophilae to the 
writer who found large, golden, hypophyllous pycnidia wfth curved 
or hooked spores. 

The North American specimens are referable to the fungus de- 
scribed as Septoria Elymi Rostr., which is believed to be the same 
as Saccardo’s ill-described Stagonospora arenaria. The group is 
assigned to Stagonospora rather than Septoria because the spores 
are essentially cylindrical or narrowly fusoid, and have average 
width to length ratios approaching 1:10. Also, the pycnidia in 
most cases are clearly thin-walled, pale brown and thus Stagono- 
sporaAikQ. Furthermore, the growth on agar media is cottony, 
like that of other species of Stagonospora, and not mucose like most 
species of Septoria on cereals and grasses. In this connection it is 
interesting to note that Dr. Davis (1, p. 425) assigned a fungus on 
Elymus canadensis from Mellen, Wis., to Stagonospora arenaria 
with the following remarks, “ the leaves bear blackish brown spots, 
but the pycnidia are found also in paler portions of the leaves. The 
sporules are 20-33X3-4/1, triseptate. Exceptionally 1-, 4-, or 
5-septate sporules occur.” 

The synonomy and emended description of Stagonospora arenaria 
is as follows: 

Stagonospora arenaria Sacc. (6) (Emended), 1878. 

Syn. Septoria Elymi Rostr. (5) (Non Ellis & Ev.), 1899. 
fStagqnospora Arrhenatheri Smith & Ramsb. (7), 1916. 

Stagbnospora arenaria var. minor Stev. & Trail (9), 1886. 



Sprague: Stagonospora arenaria on Grasses 377 


Lesions dark purple, purple-black to deep brown, later variously 
mottled fading to buff or straw ; pycnidia scattered not prominent, 
golden brown to sepia, subglobose, erumpent, ostiolate, thin-walled, 
50-160(240) fi diameter; pycnophores short botuliform or sub- 
cylindric, spores cylindrical or sub-fusiform, bases often blunt tap- 
ering to a pointed to blunt apex, hyaline with small chlorine oil 
drops, 3- (1-4) septate, 26-61 X 2.6-5 /i, often 30-40 X 3.5-4.3 /x, 
smaller on Arrhenatherum, 



Fig. 2. Pycnospores of Stagonospora arenaria from various grasses: A, 
Elymus glaucus, Orleans, Oreg.; B, E, glaucus, Tangent, Oreg.; C, E, 
glaucus, Carson, Wash.; D, Dactylis glomerata, Hopkinsville, Ohio; E, 
Phalaris arundinacea, Ames, Iowa, Sept. 9, 1940; F, P, arundinacea, Devirs 
Lake, Wis. (All X 1000.) 
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On leaves, sheaths and culms of living plants of Elymus 
arenarius, E, glaucus, E. canadensis, E, mollis, Dactylis glomerata, 
Arrhenatherum elatius, and Phalaris arundinacea in northern Eu- 
rope, Alaska, Oregon, Washington, Wisconsin, Ohio and Pennsyl- 
vania. 

It should be added that Stagonospora arenaria is morphologically 
very similar to the pycnidial stage of Leptosphaeria avenaria Weber 
(Septoria Avenae Frank) (11), which is StagonosporaAWnt, (fig. 
1, G). However, the latter fungus does not produce the purple 
blotching on oats as the former one does on its hosts. Further- 
more, L, avenaria produces both pycnospores and ascospores in 
culture, while the writer’s cultures of S, arenaria thus far have re- 
mained sterile. Therefore, for the present, these two fungi are 
considered distinct. Stagonospora Arrhenatheri may prove to be- 
long to L. avenaria on further study. 

SUMMARY 

Stagonospora arenaria Sacc. causes a purple blotch leaf disease 
of a number of grasses in the north temperate and subarctic regions 
of the Northern Hemisphere. The emended concept of the species 
includes a somewhat polymorphic species with triseptate, narrowly 
cylindrical to subfusiform spores 27-70 X 2.6-5.0/i. 

Northern Great Plains Field Station, 

Mandan, N. Dak. 
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UREDINALES OF NEW GUINEA— IV" 


George B. Cummins 2 
(with 14 figures) 

The 28 species of Uredinales reported in this paper were col- 
lected by Mrs. Mary Strong Clemens in Morobe District, New 
Guinea. Of the 28 species three are transferred as new combina- 
tions and 13 are described as new species. The type specimens are 
deposited in the Arthur Herbarium, Purdue University Agricul- 
tuhil Experiment Station. ^ 

PuCCINIASTRUM POTENTILLAE Kom. 

On Potentilla sp., Mt. Sarawaket, April 14, 1939 (10134), May 
1939 (j.n.), June 8, 1939 (s.n,). 

Phakopsora Elettariae (Racib.) comb. nov. (Schroeteriaster 
Elettariae Racib. Par. Algen. Pilze Java’s 2 : 28. 1900 ; Klastop- 

sora Elettariae Hohnel, Zeits. Garungsphysiologie 1 : 229. 
1912.) 

On Amomum (Jlornstedia) sp., Kajabit Mission, Aug. 16, 1939 
(10583), Dec. 8, 1939 (10861), On Zingiberaceae (probably 
Amomum), Dec. 26, 1935 (1370), Jan. 3, 1936 (1479), 

Jan. 10, 1936 (1609), Jan. 12, 1936 (1662), 

In 1934 Mains (Ann. Myc. 32: 256-258) concluded that the 
genus Schroeteriaster was closely related to Uromyces, Descrip- 
tions of the telia of S, Elettariae indicate that the species is a 
Phakopsora, 

Phakopsora formosana Sydow. 

On Glochidion sp., Boana, May 23, 1940 (j.«.)> 2, 1940 

{s.n.). 

* Contribution from the Department of Botany, Purdue University Agricul- 
tural Experiment Station, Lafayette, Indiana. 

The third article of this series was published in Mycologia 33: 143-154. 
1941. 

^ 2 1 am indebted to Drs. £. D. Merrill and S. F. Blake for giving opinions 
concerning the identity of some of the hosts. 
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I have not found an adequate description of the uredia but 
Hiratsuka (Bot. Mag. Tokyo 49: 785. 1935) includes the species 

under section Physopella, which is correct for the Clemens* speci- 
mens. Telia are not present. 

Ravenelia Clemensiae Sydow. 

On Albizzia procera (Roxb.) Benth., Finschhafen, Sept. 3, 1935 
{53) ; Heldsbach, Sept. 9, 1935 {s.n,) ; Kajabit Mission, Sept. 18, 
1939 {sM,) ; Dec. 19, 1939 {sm,) ; Boana, May 18, 1940 {s.n.). 

Uromyces Cyanotidis sp. nov. (fig. 1) 

Uredia atnphigena, subepidermalia, 0.2-0.5 mm. diam., sparsa vel in maculis 
lenissime inflatis 1-5 mm. diam. laxe aggregata, pulverulenta, cinnamomea, 
epidermide rupta conspicue; urediosporae ellipsoidcae vel obovoideae, 21-26 
X 27-38 ; membrana 2.5-3 m cr., obscure cinnamomea, laxiuscule sed valide 
echinulata; poris germ. 2, aequatorialibus, papilla hyalina obvallatis prae- 
ditis. Telia hypophylla, cinnamomea, pulvinata, 0. 1-0.3 mm. diam., in greges 
1-2 mm. diam. ; teliosporae clavatae, ellipsoidcae vel globoideae, 15-23 X 23- 
32/*; membrana 1-1.5/* cr. ad apicem 8-18/*; aureo-brunnea, flavidula vel 
fere hyalina, levi; pedicello hyalino, brevi. 

On Cyanotis capitata (Bl.) C. B. Clarke, Sattelberg, Mar. 9, 
1936 (2018, type); Boana, May 18, 1940 (j.«.), June 7, 1940 
(s.n.). 

This rust was first recorded from the Philippine Islands by Cum- 
mins (Ann. Myc. 35: 105. 1937) but was not named. 

Uromyces Phaseoli (Pers.) Winter. 

On Phaseolus vulgaris L., Matap station, Mar. 7, 1940 (11253), 

Puccinia versicolor Dietel & Holw. 

On Andropogon contortus L., Kajabit Mission, Oct. 1, 1939 
(10713E). 

Puccinia costina (Sydow) comb. nov. (Uredo costina Sydow, 
Ann. Myc. 14: 355. 1916) (fig. 2). 

Telia minute, 50-80/1 diam., in groups on slightly discolored 
spots, subepidermal, located beneath stomata but becoming some- 
what erumpent, greyish due to germination ; teliospores ellipsoid or 
oblong, rounded at both ends or narrowed below, not or only 
slightly constricted at the septum, 9-14 (-16) X23-^^; wall 
hyaline, uniformly 0.5/* thick, smooth; pedicel short, hyaUne and 
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fragile. The teliospores germinate immediately and apparently 
lack differentiated germ pores. 

On Costus sp., Mosum to Lae, July 7, 1939 (j.w.) ; Boana, May 
10, 1940 {11368), June 12, 1940 {sm,). 

The teliospores of this species are the most delicate of any known 
to me and can easily be overlooked unless numerous. 

PUCCINIA FERRUC.INEA Lcv. 

On Smilax sp., Galumbu-Finangan, Apr. 25, 1940 {s.n.) 

Puccinia heroica sp. nov. (fig. 10, 11) 

Pycnia epiphylla, prof unde immersa, 125-175 X 325-500/*. Aecia am- 
phigena in maculis leniter incrassatulis usque ad 1 cm. diam. prof unde im- 



Fig. 1, teliospores and one urediospore of Uromyces CyanotkUs; 2, telio- 
spores of Puccinia costina; 3, urediospore of Puccinia largifica; 4, telio- 
spores of Puccinia Evodiae; 5, teliospores of Puccinia Buchnerae; 6, aecio- 
spores of Aecidium wareoense; 7, aeciospores of Aecidium elaeocarpicola; 
8, aeciospores of Aecidium albiceratum; 9, aeciospore of Aecidium pachy- 
carpum ( X 650) . 
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mersa, breviter cylindracea, 350-450 diam. ; cellulis peridii oblongo-ellip- 
soidei, 35-45 X 50-75 A*, parifcte interiore grosse verrucoso 4-7 cr., exteriore 
levi 5-10 A* cr. ; aeciosporae globoideae vel oblongo-ellipsoideae, 3^48 X 45- 
65 A^; membrana pallide flavida, 2.5-4 a* cr., ad apicem 9-16 a*, grossiuscule 
verrucosa. Telia hypophylla, subepidermalia, 0.5-2.0 mm. diam., flavida, 
maculis flavidis 2-4 mm. diam. occupantibus, epidermide rupta elevata; telio- 
sporae cylindraceae, non vel vix constrictae, 18-23 X 69-96 a*; membrana 
ubique 1.5 a* cr., flavidula, levi; pedicellis concoloris, 12-25 X 100-175 a*, deor- 
sum plus minusve attenuatis. Statim germ. 

On Loranthus sp., Matap station. Mar. 6, 1940 {11245). 

The telia of this species occupy the center of yellowish spots 
which have a somewhat corky appearance. They lack the usual 
appearance of telia and apparently this is also true of fresh material, 
since Mrs. Clemens failed to observe them and only accidentally 
gathered them with the host material. P. her oka is generally simi- 
lar to P. macrocarya Racib., as regards teliospores, but the aecio- 
spores are larger, more coarsely marked and have a pronounced 
apical thickening. 

PucciNiA MACROCARYA Racib. (fig. 12, 13) 

Pycnia epiphyllous, subepidermal, deep-seated, globoid or flask- 
shaped, paraphysate, 150-250 ft diam. Aecia hypophyllous or be- 
coming amphigenous, subepidermal, deep-seated, 0.3-0.5 X 0.5-1 
mm., short-cylindric but the peridium usually broken off, grouped 
on pulvinate galls 2-8 mm. diam.; peridial cells rhomboidal, 30- 
45 X 50-75 ft, inner wall coarsely rugose, 5-6 ft thick, outer wall 
nearly smooth, 8-10 ft thick; aeciospores angularly globoid or 
broadly oblong, 33-39 X 39-46 ft; wall hyaline, 3-4 ft thick, closely 
and rather coarsely verrucose. Uredia unknown and probably not 
fomied. Telia amphigenous, occurring singly, pulvinate, 0.4-1.0 
mm. diam.; teliospores cylindric or oblong-cylindric, rounded at 
both ends or somewhat narrowed below, not or very slightly con- 
stricted at the septum, 23-30 X 72-89 ft; wall yellowish or nearly 
hyaline, uniformly 2-3 ft thick, smooth ; pedicel concolorous, 13- 
23 ft wide and up to 170 ft long, thick walled, 3-6 ft. The spores 
germinate at once. 

On Loranthus sp., Yoangen, June 18, 1936 {3281b) ; Sugu- 
Gaeng, Apr. 29, 1940 {s.n.). 

Although Raciborski’s description (Par. Algen Pilze Java’s 3: 
11. 1900) is brief I feel confident that this New Guinea rust is 

P. macrocarya. He gives the aeciospores as 38 X 44 ft, the telio- 
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Fig. 10, aeciospores of Puccinia heroica; 11, teliospdre of Puccinia heroica; 
12, teliospore of Puccinia ntacrocarya ( X 800) ; 13, teliospores of Puccinia 
macrocar ya (X 250). 


spores as 20-24 X 70-90 fi and the pedicel as 24 /a wide and up to 
180 /A long. The Sydows (Monog. Ured. 1: 589. 1903) state 
that they did not see the specimen and I find no record of its sub- 
sequent collection. For these reasons the above description is 
provided. 

Puccinia Evodiae sp. nov. (fig. 4) 

Pycnia, aecia et uredia nulla vel adhuc ignota. Telia hypophylla; sub- 
epidermalia, 125-200 At diam., castaneo-brunnea, tumores 1~2 mm. diam. oc- 
cupantibus; teliosporae ellipsoideae vel oblongo-ellipsoideae, utrinque ro- 
tundatae vel deorsum attenuatae, medio leniter constrictae, 17-23 X 35-45 ft ; 
membfana ubique 1.5-2 m cr., castaneo-brunnea, levi; pedicello pallide brun- 
neolo; sporam aequante vel breviore. 
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On Evodia sp., Yunzaing, Aug. 17, 1936 {3898). 

The characteristic feature of P. Evodiae is the small corky gall 
in which the telia develop. Judging from the description P. ken- 
taniensis Pole Evans is similar to this species but has smaller six)res. 
Doidge (Bothalia 2: 95. 1926) notes that “the corky excres- 

cences in which the teleuto-sori are embedded very much resemble 
insect galls, and might be passed over as such by the mycologist.’^ 
This statement appliesj^qually well to P. Evodiae. 

Puccinia Buchnerae nom. nov. {Uredo cumula Arth., Bull. Tor- 
rey Club 49: 195. 1922. Not Puccinia cumula Arth. & Cumm. 

1933). (FIG. 5). 

Telia non visa; teliosporae in uredia elHpsoideae, utrinque plus minusve 
rotundatae, ,..^edio constrictac, 1()-13 X 28-38 ; membrana pallide cinna- 
momea, 0.^ cr., ad apicem 2-2.5 m cr., Icvi; pedicello hyaline, sporam 
brevio^ fragili. 

On Buchnera cf . urticifolia R. Br., Boana, May 15, 1940. 

This species was previously reported (Mycologia 32: 373. 
1940) under the name Uredo cumula Arth. 

Puccinia largifica sp. nov. (fig. 3, 14) 

Uredia hypophylla, sparsa, subepidermalia, flavida, 0.1-0.2 mm. diam. ; 
urediosporae obovoideae 25-38 X 38-48 (-56) m; membrana pallide flavida 
vel hyalina, 2.5-3/* cr., ad apicem 8-14/*, valde aculeata; poris germ, ob- 
scuris. Telia hypophylla, subepidermalia, pulvinata, rotundata, 0.1-0.2 mm. 
diam., castaneo-brunnea ; teliosporae oblongo-ellipsoideae, utrinque plus 
minusve rotundatae, medio constrictac, 27-32 X 65-97/*; membrana 1.5/* cr., 
ad apicem 3-6/* cr., castaneo-brunnea, levi; poro superiore apicali, inferiore 
juxta septum sito; pedicello hyalino sporam aequante sed fragili. 

On Senecio glossophyllus Mattf., Mt. Sarawaket, Mar. 14, 1939 
(10030), Apr. 13, 1939 (10137B), May 1939 {10293D type), 
June 3, 1939 (s.n.). 

I have only relatively meager specimens of this distinctive rust 
but Mrs. Clemens has indicated on one of the packets that it is 
common in her 1937 collection. This material is presiunably in 
the Berlin Museum and will ultimately become available. 

Uredo operta Sydow & Butler. 

On Coix lachryma-jobi L., Wantoat, Jan. 18, 1940 (11015). 
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Fig. 14. Teliospores of Puccinia largifica ( X 800) . 


Uredo Polliae sp. nov. 

Uredia hypophylla, subepidermalia, flavo-brunnea, -0.13-0.3 mm. diam., 
sparsa vel laxe aggregata in maculis brunneis; urediosporae ellipsoideae vel 
late ellipsoideae, 23-25 X 26-29 (-32) m; membrana Oavida, 1.5 m cr. mod- 
erate cchinulata; poris germ. 2, aequatorialibus. 

On Pollia near sorsogonensis (E. Mey.) Steud., Kajabit Mission, 
Oct. 3, 1939 {10714), 

Uredo pseudocannae sp. nov. 

Uredia hypophylla, subepidermalia, peridio flavidulo cincta, poro aperta, 
80-120 M diam., in maculis pallide brunneis 2-10 mm. longis laxe aggregata; 
urediosporae ellipsoideae, obovoideae vel late ellipsoideae, 18-21 X 23-29 fi; 
membrana pallide flavida vel hyalina 1.5 cr., moderate cchinulata; poris 
germ, obscuris. 

On Canna indica L., Sattelberg, Feb. 28, 1936 {1908), 

The urediospores have a general resemblance to those of Puc- 
cinia Cannae (Wint.) P. Henn. but the sori are much smaller and 
provided with; a cellular peridium. Discovery of telia may prove 
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the species to be similar to or perhaps synonymous with Phakop- 
sora Elettariae, 

Uredo Passiflorae sp. nov. 

Uredia hyophylla, subepidcrmalia, rotundata, 0.125-2.0 mm. diam., flavida, 
epidermide primo tecta, in maculis pallidis laxe aggregata vel sparsa ; 
urediosporae ellipsoideae vel obovoideae fere scssiles, 16-23 X 23-28 (-33) 
membrana pallide flavida vel fere hyalina 1-1.5 m cr., moderate echinulata; 
poris germ, obscuris. 

On Passiflora sp., Malalo Mission, Salamaua, May 27, 1936 
(3186). 

Uredo Erigerontis Arth. & Cumm. 

On Erigeron sumatrensis Retz., Boana, Aug. 21, 1938 {87 21 A ) ; 
Ogao^ June 20, 1939 (10360) ; Samanzing, July 5, 1939 (10432). 

Short, brownish, peripheral, knob-like paraphyses united below 
to form a cellular peridium are present in this species, although not 
mentioned in the original description (Phil. Jour. Sci. 61: 484. 
1936). Future collections should be examined for phakopsoroid 
telia. 

Aecidium innuptum sp. nov. 

Pycnia nulla. Aecia hypophylla, subepidcrmalia, cupulata, pallide flavida, 
150-225 diam., in maculis pallidis 3-7 mm. diam. aggregata ; cellulis peridii 
late ellipsoideis vel oblongo-ellipsoideis, 14-18 X 19-26 m, pariete interiore 
moderate verrucoso 1.5-2/* cr., exteriore striato 3/* cr. ; aeciosporae 
globoideae vel -ellipsoideae, 11-15 X 14-19/*; membrana 0.5-1/* cr. hyalina, 
minuteque verruculosa. 

On Aristolochia sp., Matap station, Feb. 6, 1940 (11107). 

Aecidium elaeocarpicola sp. nov. (fig. 7) 

Pycnia amphigena, subepidcrmalia, 100-150/* diam., paraphysata. Aecia 
hypophylla, profunde immersa, non exserta, 0.2-0.3 mm. diam., in maculis 
leniter incrassatulis 2-8 mm. diam. aggregata; cellulis peridii baud bene 
evoluti laxe conjunctis in sporas transeuntibus ; aeciosporae variabiles, late 
ellipsoideae, ellipsoideae vel oblongae, ad apicem et basim frequenter at- 
tenuatae, 18-26 X 30-45 /* ; membrana pallide brunnea 2 /* cr., moderate 
verrucosa. 
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On Elaeocarpus sp., Sattelberg, May 1936 (3024), 

A. elaeocarpicola causes less marked hypertrophy than A. 
Puspa Racib. or A, Elaeocarpi Racib., has shorter aeciospores with 
no apical thickening and has a poorly formed peridium. 

Aecidium Elaeocarpi Racib. 

On Elaeocarpus sp., Sattelberg, Apr. 9, 1936 (2277), 

The aeciospores of this species are united laterally in uniform 
horizontal series as well as in vertical chains and tend to separate 
readily into horizontal strata, somewhat as the teliospores in the 
microcyclic Alveolaria, 

Aecidium wareoense sp. nov. (fig. 6) 

V 

Pycnia epiphylla, subcuticularia, 125-200 At lata, 50-75 m alia, paraphysata. 
Aecia hypophylla, cupulata vel breviter cylindracea, 0.2-0.3 mm. diam., 
albida, in maculis brunneis 3-12 mm. diam. aggregata ; cellulis peridii rhom- 
boideis, 20-30 X 30-40 At pariete interiore verrucoso 4-7 At cr., exteriore striato 
2.5-4 At cr. ; aeciosporae globoideae, plus minusve cuboidcac vel oblongae 16-23 
X 19-29 A* ; membrana hyalina 2 At cr., ad apicem 7-14 At, verrucoso. 

On Meliosma ferruginea Blume, Wareo, Jan. 7, 1936 (1554, 
type) ; Sattelberg, Mar. 26, 1936 (2168a) ; Yunzaing, June 29, 
1936 (3457). 

While the aecia of A, wareoense have the gross appearance of 
those of A. Meliosmae-myrianthae P. Henn. .& Shirai the apically 
thickened spoies are entirely different. The fragile peridium of 
A. Meliosmae-pungentis P. Henn. & Shirai and of A, hornotinum 
Cumm. will prevent confusion with A. wareoense. 

Aecidium Toxocarpi sp. nov. 

Pycnia epiphylla, subepidermalia, 150-200 At lata, 200-300 At alta. Aecia 
h 3 rpophylla, in maculis pallidis 2-10 mm. diam. laxe aggregata, cupulata; 
cellulis peridii oblongis vel oblongo-ellipsoideis, 12-18 X 20-30 At, pariete 
interiore rugoso 3-3.5 At cr., exteriore levi 2 a* cr, ; aeciosporae late ellipsoideae, 
ellipsoideae vel oblongae, 15-22 X 22-27 At; membrana 1-1.5 At cr., ad apicem 
usque ad 8 At cr., pallide flavida vel fere hyalina, minuteque verrucosa. 

On Toxocarpus sp., Kajabit Mission, Dec. 15, 1939 (10882). 

Aecidium Dichrocephalae P. Henn. 

On Dichrocephala sp., Finangan to Lapisap, Apr. 26, 1940 (j.n.). 
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This collection, consisting of only two leaves, was gathered by 
Mrs. Clemens ‘‘ for diwStributional record but the rust which she 
had collected elsewhere and considered to be identical is micro- 
scopically quite different and is described below. 

Aecidium matapense sp. nov. 

Pycnia hypophylla, subepidermalia, paraphysata, 90-135 M diam. Aecia 
hypophylla, in maculis pallide brunneis 0.3-10 mm. diam. aggregata, flavida, 
cupulata, 0.15-0.25 mm. diam., margine recurvato; cellulis peridii rhom- 
boideis vel oblongo-ellipsoideis, 18-26 X 29-37 pariete interiore moderate 
rugoso-vcrrucoso 2.5-3 M cr., extcriore striato 3-4 cr. ; aeciosporae globoideae 
vel late ellipsoideae, 16-19 X 18-24 m; membrana hyalina vel pallide flavidula, 
1 /A cr., ad apicem 2.5-6 m, moderate verrucosa. 

On Dichrocephala latifolia DC., Matap station, Mar. 6, 1940 
(11246). 

Aecidium albiceratum sp. nov. (fig. 8) 

Pycnia non visa. Aecia hypophylla, in maculis flavidis vel brunneis 2-4 
mm. diam. denseque aggregata, cupulata 0.25-0.35 mm. diam. ; cellulis peridii 
rhomboideis vel ellipsoideis, 16-25 X 26-38 pariete interiore 2.5-3.S m cr. 
rugoso, extcriore 3-5 M cr. striato; aeciosporae globoideae, ellipsoideae vel 
oblongo-ellipsoideae, 16-20 X 20-29 membrana 1 . 5-2 m - cr., ad apicem 3-8/* 
cr., hyalina, moderate verrucosa. 

On Senecio sp., vicinity of Samanzing, Dec. 10-20, 1938 
(10342W). 

Aecidium? pachycarpum Sydow. (fig. 9). 

On Senecio sp., vicinity of Ogao, June 1, 1939 (10371). 

This specimen differs from A. pachycarpum in lacking pycnia 
and in having peridial cells with thinner walls. The aeciospores 
are 20-26(-29) X 26-33 (-36) fi with the wall 1.5-2 /i at the base 
but greatly thickened apically to as much as 23 /*. The collection 
contains but a single infected leaf but Mrs. Clemens notes indicate 
various collections in 1937, the specimens presumably at the Berlin 
Museum. 

The Arthur Herbarium, 

Purdue University Agricultural Experiment Statist 



NEW OR LITTLE KNOWN ASCOMYCETES 
COLLECTED IN SAO PAULO IN 1936 

Anna E. Jenkins, Helmut P. Krug, and Edith K. Cash 
(with 3 figures) 

On January 12, 1936, the first two writers of this paper made 
an excursion to the Biological Station of the State of Sao Paulo, 
at Alto da Serra (between Sao Paulo and Santos), particularly to 
learn whether Corynelia brasiliensis Fitzpatrick was present on 
Podocarpus growing there, and, if so, to gather material of it. 
This fungus was not found, but two other described fungi were 
discovered on other plants growing naturally in this moist moun- 
tainous area. The following May another mycological excursion 
was made to Itanhaen (south of Santos).^ Among the fungi col- 
lected in this littoral region of the State of Sao Paulo were two 
Discomycetes, one, described, although rarely collected, the other 
new, and undescribed. These were studied by the third author of 
this paper. 

1. MaireelLt. bertioides (Sacc. & Berl.) Maubl. 

The first of the two fungi collected at Alto da Serra attracted 
attention because of the bright yellow discolorations it produced 
particularly on the upper surface of leaves of a comimratively small 
vine. This apparently young plant was not in flower, and, at first, 
from the infected leaves selected as a mycological specimen, could 
be identified only as perhaps a Comix)site.® Through the subse- 
quent determination of the fungus, however, it became apparent 
that the host genus was Mikania, and the species, M. hirsutissima 
D.C. This native Brazilian Composite, which is- considered to be 

1 During the period that these excursions were made the senior writer 
was stationed in Sao Paulo and was working in cooperation with A. A. 
Bitancourt, Assistant Director, Instituto Biologico de Sao Paulo. 

2 Identification by E. P. Killip, United States National Herbarium, Wash- 
ington, D. C. 
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medicinal (2, 13, p. 265), has the common name of “cii^o cahe- 
ludo ” (hairy vine) (13, p. 265). 

Near the centers of the discolored leaf areas, as well as occasion- 
ally on the petioles and young stems, were perithecia, often clus- 
tered, although sometimes standing apart from the group, or en- 
tirely solitary. These perithecia were glolx)se to subglobose, and 
generally dull black, although occasionally they were glistening 
(fig. 1, A, a and b). In some cases these fruit bodies were col- 
lapsed as shown in figure I, A, c. On many of the leaf spots the 
perithecia had fallen away, and, through the hand lens, dark, cir- 
cular areas where they had been attached could be seen. As many 
as twenty points of attachment were counted in the central part of 
an individual lesion. Although the bases of caespitose perithecia 
were separate or more or less so, the perithecia themselves were 
often closely joined together (fig. 1, F). Nearly the entire cir- 
cumference of the perithecial cavity was lined with numerous asci 
and filiform paraphyses. The asci were generally clavate and 
thickened at the apex, with the s|X)re bearing part narrowed ab- 
ruptly to the short slender stipe (fig. 1, D). In some cases the 
asci had elongated becoming cylindrical, with walls of even thick- 
ness. The spores were here uniscriate, instead of biseriate or 
inordinate as in the unextended ascus. 

The fungus was first traced to Maireella macxilans Sydow (7, 
]). 146). This genus and species were established in 1908 to clas- 
sify an ascomycete also from Alto da Serra, collected by Usteri. 
The host was rejxirted as of unknown identity, but apparently a 
Composite. Upon further examination of the literatilre it was 
ascertained that during his stay in Rio de Janeiro, Maublanc (8) 
had also discovered this same ascomycete on several species of a 
climbing Composite of the genus Mikania, notably M. hirsutis- 
sima, growing on the slopes of Corcovado Mountain. In connec- 
tion with Maublanc’s identification of this species of Maireella he 
made a careful monographic study of the genus. This was named 
in Maire’s honor by Sydow, who discovered that the name selected 
by Maire was preoccupied. The original generic description (7, 
p. 145) reads as follows: 

“ Peritheciis astomis, superficialibus, ut in Cucurbitaria caespitosis.*' 
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Maublanc’s (8, p. 128) revised description is quoted below : 

“ Stromata foliicola, erumpentia-superficialia, pulvinata, atra, centro ad 
folium adfixa, verrucosa-rugulosa, pilis rigidis saepe dcciduis ornata ; contextu 
celluloso; mycelio in matricem €voluto, intercellularc, septato-moniliforme. 
Loculi globosi, plus minusvc c stromate erumpcntcs, ostiolati, tunica a con-* 
textu stromatico non distincta. Asci cylindracei vcl clavati, 8-sp., paraphysati. 
Sporidia oblonga, medio 1-septata, hyalina, demum fusccscentia.’’ 

The earliest published name for Maireella maculans found by 
Maublanc was that of Lisonia bertioides Sacc. & Berl. (16, p. 157), 
which is based on a specimen collected near Santos by Balansa. 
Maublanc accordingly made the combination M. bertioides (Saca 
& Berl.). Besides the synonyms just named two others reported 
by Maublanc are Parodiella caespitosa Wint.,® for which Spegaz- 
zini 18, p. 37) erected the new genus Winteromyces, and Lisonia 
Uleam Sacc. & Sydow (21. p. 79). Both species were described 
from specimens collected by Ule in the region of Sao Francisco, 
Santa Catharina. This was one of Ule’s several places of resi- 
dence in that state ujx)!! his arrival in Brazil from Germany, in 
1883, and before he went to Rio de Janeiro to live in 1891 (3). 
The Parodiella was originally described on leaves of an undeter- 
mined climbing Composite, and L. Uleana on leaves of Mikania sp. 

Judging from the description, which corresponds well with M. 
bertioides, there exists a third binomial representing Ule’s collec- 
tion of this fungus, namely, Dimerosporium aeruginosum Wint. 
(26, p. 87). Winter cited Ule 245, Sao Francisco, in his technical 
description. Ule’s collection number 229 is cited for Lisonia Ule- 
ana by the authors of this species. Apparently at least two other 
specimens on -leaves of Mikania collected by Ule were identified as 

® Rabenhorst-Winter fungi europaei No. 3249 (1885). In Mycological 
Collections of the Bureau of Plant Industry, Washington, D. C. 


Fig. 1. The two fungi from Alto da Serra. A, D, and F, Maireella 
bertioides on Mikania hirsutissima, A. Black perithecia clustered on yel- 
lowed areas on upper leaf surface, a, X 1 ; X 9 ; c, X 5. D. Part of 
inner layer of perithecium showing asci (g), X 200. Section through fruit 
body showing three perithecia. a, asci, paraphyses shown indistinctly. F, b, 
host tissue, X 125. B, C, E. Haplosporella Jiisticiae m Justicia sp. B, a 
and 6, X 1; C. Section through fruit Ix^y showing ostioles openings X 115. 
E. Section showing attachment of f ruif* body to host tissue (o) , Und two 
locules with indefinite contents (b) as described by Petrsik and Sydow for 
the specimen collected by Ule, X 35. Photographs by M. L. F. Foubert. 
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D. aeruginosum, for under this name Pazschke (10) lists Ule 167, 
October 1884, and Rehm (15) Ule 167a, Under the name, Pa~ 
rodiella dothideoides Pat., Rehm also lists Ule 47, collected on 
leaves of Mikania, Pazschke also listed ''Parodiella caespitosa 
Wint. Rabh. Fung. Eur. No. 3249. Ad fol. Compositae Aug. 84. 
No. 47.?' It is possible that “ Ule No. 47" in Rehm’s list is of 
the same gathering as the tyi^ of P. caespitosa. In Theissen's 
(22) treatment of the genus Dimerosporium, D. aeruginosum is 
excluded and referred to Antennularia. 



Fig. 2. A and B. Setae of Maireella mclioloides on Mikania sp. as pres- 
ent on the type specimen of Dothidella Mikaniac, Sao Paulo, May 1*8, 1901, 
A. Puttemans No. 230. A, X 70; B, X 300. C and D. Setae of M. her- 
tioides on Mikania microlepsis from Parana, Aug. 14, 1911, P. Duscn. C, 
X 30; D, X 60. Photographs by Foubert. 

Maublanc recognized a second species of Maireella. This was 
found on leaves of Mikania sp. in Rio de Janeiro by Ule, and in 
the Cantareira Mountains near the city of Sao Paulo by Putte- 
mans (May 16, 1901, Puttemans 230). In the latter case the 
fungus was described by Hennings (4, p. Ill) as Dothidella 
Mikaniae. Reviewing the additional taxonomic history of this spe- 
cif, Maubjialic made for it the combination of M. melioloides 
(Rehih). 
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Drawings of both Maireella melioloides and M. bertioides were 
published by Maublanc. The setae of M. melioloides represented 
are from the specimen collected by Puttemans mentioned above, 
and a photograph of the same specimen as represented in the Myco- 
logical Collections of the Bureau of Plant Industry is here shown 
in figure 2, A and B. This shows the numerous setae on the fruit 
body including the branched setae, observed by Maublanc. The 
delicate setae of M. bertioides shown in figure 2, C and D, are 
present on the specimen from Parana to be cited presently. 

As a result of examining certain phanerogamic specimens of 
Mikania from southern Brazil, filed in the United States National 
Herbarium, Washington, D. C., several additional records of 
Maireella, apparently M. bertioides, have been obtained. These 
specimens, together with their accession numbers (U. S! Nat. 
Herb.) are cited below.^ It will be noted that one specimen is 
from the state of Parana. Although the date of the specimen 
from Rio de Janeiro is not given, this is between 1831-38, which 
is the period during which Miers was in Rio de Janeiro. The 
Maireella in this phanerogamic collection constitutes at once an 
early record of this fungus and one of the early mycological records 
for Brazil. The early specimen of Jose de Campos Novaes, who 
was referred to by Puttemans (14, p. 26), adds Campinas, Sao 
Paulo, to the distribution of the fungus, while its occurrence in 
Campos do Jordao in the same state is shown by the specimen gath- 
ered by the North American uredinologist, E. W. D. Holway and 
his wife, Mrs. Mary W. Holway. Two other comparatively early 
specimens available from Brazil are from Sao Leopoldo, in the 
State of Rio Grande do Sul. The first was collected in 1906 by 
Theissen (Theissen, Decades fungorum brasiliensium 147) and the 
other, cited by Maublanc (8, p. 399), by Rick (Rick, Fungi 
Austro- Americani 323). Not in all cases on the material exam- 

^ Mikania argyrei DC. Rio Cumpriolo, Rio de Janeiro, Federal District, 
J. Miers 3648. Ex Herb. Miers (U. S. Nat. Herb. 1420920). Campos do 
Jordao, Sao Paulo, Apr. 23, 1922, E. W. D. & Mary M. Holway 1089 (U. S. 
Nat. Herb. 11197261). 

Mikania hirsutissima DC. Campinas, Sao Paulo^ Campos Novaes 40 (U. S. 
Nat. Herb. 389581). 

Mikania microlepsis Baker Morrctes, Marumby, Parana, Apr. 14, 1911, P. 
Dusen 12043 (U. S. Nat. Herb. 1281094). 
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ined were the fructifications of the Maireella accompanied by the 
conspicuous yellow leaf discolorations already mentioned. 

A few weeks after making their first gathering of M. bertioides 
at Alto da Serra, Krug and Jenkins returned to select more mate- 
rial for purposes of study, but most of the fruit bodies had fallen 
and new ones had not developed. During October, 1940, the 
second author of the paper visited Alto da Serra where he again 
saw the Maireella on Mikania hirsutissima at the Biological Sta- 
tion, as well as elsewhere in the forest nearby. At still another 
place in the vicinity of Sao Paulo (Parque do Estado) he also col- 
lected the fungus on leaves of M, sericea Hook. The two collec- 
tions were compared with the gathering from Alto da Serra of 
1936, by Ahmes P. Viegas, who found them to be identical with 
the specimen collected in 1936. 

During the course of the present study it has been discovered 
that two Ascomycetes discovered and described by F. L. Stevens, 
viz., Achorella guianensis (19j p. 15-16) and A. costaricensis (20, 
p. 30) are actually of the genus Maireella. The first species is 
from British Guiana and the second from Costa Rica. Detailed 
drawings of the first species accompany its description. The sec- 
ond species also is illustrated, but asci and spores are not shown. 
Typical material of A. guianensis is at hand, and F. L. Stevens' 
prepared slides of A. costaricensis have been lent by Neil E. 
Stevens of thir University of Illinois. However, asci or ascospores 
have not been found in the sections represented. 

Achorella guianensis is clearly a distinct species of Maireella. 
Macroscopically it is of the same general appearance as M. her- 
tioides, but the spores are distinct. They are longer and more 
slender than those of M. bertioides and are noticeably pointed at 
the apices. The measurements given in the original description 
are 22-29 X 5-7 /x. For M. bertioides Maublanc gave the spore 
measurements of 18-25 X 8-11 /x and for the smaller spored and 
otherwise distinct species M. melioloides, those of 14-18 X 5-6 /x. 

Petrak (11, p. 210-211) has recently shown that Uleodothis 
andina Chardon (1, p. 246) is a species of Maireella, and that it is 
distinct from M. bertioides. He therefore made the combination 
M^ andina (Chardon). This fungus as originally described on 
leaves of Mikania ruisiana Poepp. from Colombia was apparently 
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immature for the spores are described as hyaline. From Char- 
don's illustrations and measurements of the spores this Colombian 
species is similar to M. guianensis (Stev.) comb. nov. Jenkins. 

Achorella costaricensis was described on Mikania sp., collected 
at Cartago, Costa Rica, in 1923. As a record of Maireella this is 
somewhat earlier than two other specimens available from that 
country. The phanerogamic s}:)ecimens concerned arc “ Plants of 
Costa Rica Nos. 43463 and 43464*' collected in the vicinity of 
Santa Maria de Dota, Province de San Jose, by Paul C. Standley, 
and Juvenal Valeri, Dec. 26, 1925-Jan. 3, 1926. The first speci- 
men, Mikania sp., was examined as filed in the U. S. National 
Herbarium. The fungus on the leaves is here immature and 
conidial locules containing minute conidia as described for A, cos- 
taricensis arc present. Several leaves representing the second 
specimen, Mikania Skutchii Blake, were found in the Mycological 
Collections of the Bureau of Plant Industry, where the mature 
ascomycete thereon had been identified as Dimerosporium aerugi- 
nosum by R. W. Davidson. This specimen is in agreement with 
M, bertioidcs and it is here so identified. A, costaricensis, with 
ascospores de.scribed as 21-25 X 10 /x, and “ Plants of Costa Rica " 
No. 43463-4 are probably also M. bertioidcs, 

Maire stated that Maireella maculans was a composite Parodiella 
and that it corresponded in the Perisporiales to Otthia of the 
S]jhaeriales. Maublanc (8) reviewing the systematic position of 
the fungus under its different designations gave as his opinion that 
its affinities were with Dothideales, where it had been classified by 
Theissen (23), and Theissen and Sydow (24, p. 466). Essentially 
the same opinion as to Achorella guianensis was expressed by F. L. 
Stevens in connection with his description of this fungus. He 
commented as follows: 

“ The general characters of this fungus are Dothideaceous. . . . The hypo- 
stroma is Dothideaceous in character and often the stroma is so, too, the 
perithecia touching each other and fusing (fig. 24), thus the locules with 
undifferentiated walls appear in a stroma. In other instances spherical peri- 
thecia develop upon the stroma, only partially or not at all attached to their 
neighbors. In such cases the fungus appears Sphaeriaceous rather than 
Dothideaceous and it clearly represents a border-line form between the two 
groups.” 
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Petrak (11) also believes that the fungus is clothicleaceous but he 
is of opinion that further research bearing on the systematic posi- 
tion of the genus Maireella should be made. 

2. Haplosporella Justiciae P. Henn. 

The second fungus gathered at Alto da Serra occurred as black 
protrusions (fig. I, B) on green stems of a low growing plant in 
bloom, which was later identified as Justiciu sp. by E. C. Leonard 
of the U. S. National Herbarium. Sections revealed that the 
deep-seated protrusions, reaching to the pith of the host plant ( fig. 
1, E, a)y contained locules opening to the surface by a long neck 
(fig. 1, C and £). The locules which it seemed should contain 
asci, were unfortunately empty, except for indefinite ligh^ colored 
masses lining these cavities (fig. E, b). In this condition the 
fungus was recognized as an imperfect, described by Hennings (5, 
p. 385) on the basis of Ule’s collection of it in the Amazon region. 
The name of the fungus and the diagnosis are quoted as follows : 

“ Haplosporella Justiciae P. Henn. n. sp. ; stromatibus carbonaceis, cpider- 
mide caulis subhemisphaerico-pulvinatis serie erumpentibus, atris, tuberculato- 
rugulosis, rimosis, mm. diam. ; peritheciis immersis, globulosis ; 

conidiis cylindraceis, curvulis, obtusis, eguttulatis, hyalino-fusciduHs, 4-5 X 1 
conidiophoris hyalinis, brevibus. 

“Rio Madeira, St. Maria: An Stcngeln von Justicia cynantha Lind. Marz 
1902, No. 3064.^ 

“ Das Conidienstadium gehort zweifellos zu ciner Dothideaceae, die 
Stromata brechen reihenweise aus der Rinde der lebenden Stengel in 
schwarzen Polstern hervor. Die Conidien sind durch Form und Grosse sehr 
abweichend; doch vermag ich die Art vorlaufig nur hierher zu stellen.” 

Petrak and Sydow (12, p. 343-344), studying the type specimen 
of Haplosporella Justiciae, failed to find conidia. Their descrip- 
tion of the fungus is practically in agreement with the illustrations 
of it here shown. Relative to the fruit layer they state that this 
is young, and composed of a hyaline filamentous mass. They noted 
that Hennings first described this fungus “ in sched.'* as an unripe 
Dothidea, then as Dothiorella Justiciae P. Henri, before describing 
it as Haplosporella. They state further that in the structure of 
the stroma and perithecia the fungus greatly resembles Apioporthe 
vkgultorum (Fries) Hoehnel, and also that it appears to have a 
Diaporthe-xmzltVLS and may belong to this or a related genus. 
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Under the circumstances Petrak and Sydow stated that Haplo- 
sporella Justiciae P. Henn. should be dropped from the literature. 
It is unfortunate that the specimen from Alto da Serra is in no 
better condition that Ule’s original gathering in the Amazon region. 

3. Dermatea parasitica (Wint.) Hoehnel (fig. 3, A-B) 

A fungus collected on leaves of Melastomataceae ® from Itanhaen 
agrees in every detail with the fungus described by Winter (25, p. 
173) as Niptera parasitica and later referred by Hoehnel (6, p. 
1524) to Dermatea. Comparison with the type specimen, col- 
lected by E. Ule in 1883 on leaves of Melastomataceae near Sao 
Francisco, Santa Catharina, Brazil, and issued as Rabenhorst Fungi 
europaei et extraeuropaei 3167, confirmed this identification. As 
noted by Hoehnel (l.c.), Spegazzini also studied the same fungus 
from collections made by Puiggari in Apiahy 1882-1888 (nos. 
2757-2931) and described it under the name Fahraeaf Melasto- 
macearum (17, p. 590). 

Whether the various foliicolous discomycetes referred to Der- 
matea should be retained in this genus is dpubtful, but pending a 
critical revision of such species, this record of the 1936 collection 
is made under Hoehnel’s name. 

4. Laetinaevia Blechiii sp. nov. (fig. 3, C) 

Apothecia hypophyllous, subepidermal, elliptic to oblong in out- 
line, 0.5-1 X 0.5 mm., or confluent and reaching 2-3 mm. in length, 
arranged in closely parallel rows at the margin of the pinna or ex- 
tending from-the midrib to the margin and forming blackened spots 
3-5 X 1“3 mm. ; hymenium buflf citrine, drying bone brown or 
fuscous to black (Ridgway), opening by a longitudinal slit, re- 
maining sunken and surrounded by the torn discolored epidermis 
of the host which makes an undulating, whitish border ; asci cylin- 
drical, gradually narrowed toward the base and apex, 75-90 X 10- 
13 fi ; spores irregularly biseriate, hyaline, 2-celled, with one small 
g^ttule in each cell, not constricted, broadly fusoid or biconic, 
sometimes unsymmetrical and irregular from crowding in the ascus, 
15-18 X 7-9 /A ; paraphyses hyaline, septate, filiform, 2 fi in diam., 
thickened and yellow at the tips and coalescing to form a dense yel- 

® Identification by S. F. Blake, U. S. Department of Agriculture, Wash- 
ington, D. C. 



400 


Mycologia, Vol. 33, 1941 



Fig. 3 
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low mazaedium; hypothecium golden yellow, plectenchymatic, ex- 
tending deep into the host tissue, outer layer thin, coiiiposed of 
small, thin-walled cells, adnate to host tissue at the sides. 

On Blechnum serrulatum^ Rich., Itanhaen, Sao Paulo, Brazil, 
H. P. Krug, A. E. Jenkins and A. S. Costa, May 11, 1936, Inst. 
Agr. Campinas Herb. Secc. Phytopath. no. 1561, Type material 
also in the Mycological Collections of the Bureau of Plant In- 
dustry, Washington, D. C. 

Apothecia hypophylla, subepidermicalia, elliptico-disciformia, 0.5-1 mm. 
longa, 0.5 mm. lata, in lineis parallellis disposita, et maculas nigrifactas 3-5 
mm. longas, 1-3 mm. latas formantia, longitudinaliter scindentia et hymenium 
alutacco-citrinum, siccum atrobrunneum, epidcrmide lacerato undulati cir- 
cumdatum patefacientia ; asci cylindrici, basim et apicem versus attenuati, 
75-90^1 longi, 10-13 /a lati; ascosporae irregulariter 1-2-seriatae, uniscptatae, 
late fusoideae vel biconicae, 15-18 m longae, 7-9 m latae ; paraphyses hyalinae, 
filiformes, apicc flavae, coalescentes ; hypothecium aureo-flavidum, plecten- 
chymaticum; cortex tenuis, lateraliter ad epidermidem adnatus. 

According to the Saccardian classification, this fungus would be 
placed in the genus Diplomevia, since the spores show a definite 
median septum. It is pointed out by Nannfeldt (9, p. 191) that 
little dependence can he placed upon the variable character of spore 
septation in delimiting genera in some groups of discomycetes ; he 
therefore includes in his genus Laetimema various species of Dip- 
lonaevia and Phragmonaevia having septate, spores. 

SUMMARY 

Maireella maculans Sydow (1908) on Mikania hirsutissima DC. 
was rediscovered at Alto da Serra, Sao Paulo on Jan. 12, 1936, 
by Krug and' Jenkins. This is the type locality for the species so 
named, for which the genus Maireella Sydow was established. 
To the synonymy of the fungus, now known as M. bertioides 
(Sacc. & Berl.) Maubl., is added Dimerosporium aeruginosum 
Wint., based on a specimen collected at Sao Francisco, Santa 
Catharina, by Ule. Parodiella caespitosa Wint. and Lisonia Uleana 

® Identification by W. R. Maxon, U. S. National Museum, Washington, 
D. C. 

Fig. 3. A^-B, Dermatea parasitica on Melastomataceae, A, X 1, R, X 8; 
C, Laetinaevia Blechni on Blechnum serrulatum, X 8. ^ Photographs by 
Foubert. 



402 


Mycologia, Vol. 33, 1941 


Sacc. & Sydow, which Maublanc placed as synonyms of M. ber~ 
tioides, were also described from specimens from this same source. 

Additional records of this pathogenic species are available as a 
result of examining certain phanerogamic herbarium material of 
Mikania spp. These are from southern Brazil and in one instance 
from Costa Rica. Moreover, Achorella costaricensis F. L. Stevens 
on Mikania sp. from Costa Rica is identified as probably this spe- 
cies of Maireella, M. bertioides. 

Setae of both Maireella bertioides and M. melioloides including a 
branched setum of the latter, described by Maublanc, are repre- 
sented photographically. These are the only species in the genus 
as monographed by Maublanc. 

A second species of Achorella described by F. L. Stevens, viz., 
A, guianensis on Mikania sp. from British Guiana, is transferred 
to the genus Maireella by the senior author. Uleodothis andina 
Chardon on M. Ruisiana from Colombia, which was described 
somewhat later than A, guianensis and which was recently trans- 
ferred to the genus Maireella by Petrak, appears to be similar to 
M. guianensis, 

Haplosporella Justiciae on Justicia sp. was also collected at Alto 
da Serra. Formerly this fungus was known only from the Amazon 
region, where it was discovered by Ule in 1902. Petrak and Sy- 
dow, studying Ule’s specimen, rejxjrted in 1912 that the fruit layer 
in this specinren was of indefinite character and that the name H, 
Justiciae P. Henn. should therefore be dropped. The more recent 
gathering from Alto da Serra is unfortunately in no more favor- 
able fruiting condition. 

Dermatea parasitica (Wint.) Hoehnel, described from material 
found in Santa Catharina by Ule in 1883 and also collected by 
Puiggari in Apiahy, 1882-1888, was found by Krug, Jenkins and 
Costa at Itanhaen in 1936 on leaves of Melastomataceae. 

The other of the two Discomycetes collected at Itanhaen occurs 
on Blechnum serrulatum; this appears to be new and is described 
by the third author as Laetinaevia Blechni. 

Bureau of Plant Industry, Washington, D. C., 

AND 

.Agronomical Institute of the State of Sao Paulo, 

Campinas, Brazil 



Jenkins, Krug, and Cash; Ascomycetes 


403 


LITERATURE CITED 

1. Chardon, C. E. & Toro, R. A. Mycological explorations of Co- 

lombia. Jour. Dep. Agr. P. Rico 14: 1-369. Ulus. 1930. 

2. Gomes da Cruz, J. P. & Liberalli, C. H. Contribuicao ao estudo da 

Mikania hirsutissima DC. I-II. Rev. Flora , Med. Brasil. 4: 323- 
355, 395-433. Ulus. (incl. maps), fold, tables. 1938. I. O genero 
Mikania. II. Estudo farmacognostico da Mikania hirsutissima DC. 

3. Harmes, H. Ernest Ule. Ber. Deuts. Bot. Ges. 33: (52)-(59). 

1915. 

4. Hennings, P. Fungi S. Paulensis I. a cl. Puttemans collect!. Iled- 

wigia 41: 104-118. 1902. 

5. . Fungi Amazonici III. a cl. Ernesto Ule collect!. Hedwigia 

43: 351-400. 1904. 

6. Hoehnel, F. von. Fragmente zur Mykologie 455. Ueber Fabraea? 

Melastomacearum Speg. Sitz.-ber. Akad. Wien 118: 1523-1524. 
1909. 

7. Maire, R. Champignons de Sao Paulo (Bresil). Ann. Myc. 6: 

144-153. Ulus. 1908. 

8. Maublanc, A. Observations sur quclques champignons du Bresil. 

Arch. Bot. 2: 121-129. 1928. 

9. Nannfeldt, J. A. Studien iiber die Morphologic und Systematik der 

nicht lichenisiertcn inoperculaten Discomyceten. Nova Acta Soc. 
Sci. Upsal. IV. 82; 368 pp. Ulus. 1932. 

10. Pazschke, O. Erstes Verzeichniss der von E. Ule in den Jahren 

1883-1887 in Brasilien gcsammelten pilze. Hedwigia 31: 93-114. 
1892. 

11. Petrak, F, Mykologische Notizen XIII. Ann. Myc. 38: 181-267. 

1940. 

12. Petrak, F. Sc Sydow, H. Kritisch-systeniatische Originalunter- 

suchungen iiber Pyrenomyzeten ; Sphaeropsideen und Melanco- 
. nieen. Ann. Myc. 22: 318-386. 1924. 

13. Pio Correa, M. Diccionario das plantas uteis do Brazil e das exo- 

ticas cultivadas. 707 p. 1931. 

14. Puttemans, A. Alguns dadas parar servis a historia da phytopato- 

logia no 'Brazil e as primeiras notihcacoes de doengas de vegetaes 
neste paiz. Rodriguesia 2 (num. esp.): 17-36. 1936 (1937). 
English translation in Jour. Agr. Univ. Puerto Rico 24: 77-96. 
1940. 

15. Rehm, H. Perisporiales. Beitrage zur Pilzflora von Sudamerika. 

Hedwigia 40: 149-168. 1901. 

16. Saccardo, P. A. Sc Berlese, A. N. Fungp brasilienses. Rev. Myc. 

8: 155-158. Ulus. Jl. 1185. 

17. Spegazzini, C. Fungi Puiggariani. Pugillus I. Bol. Acad. Ci. 

Cordoba 11; 381-622. 1889. 

18. Mycetes argentinenses. Ann. Mus. Nac. Buenos Aires 23: 

1-146. Ulus. 1912. 

19. Stevens, F. L. Parasitic fungi from British Guiana and Trinidad. 

Illinois Biol. Monog. S”: 1-76. Ulus. 1923. 



404 


Mycologia, Vol. 33, 1941 


20. . Fung^i from Costa Rica and Panama. Illinois Biol. Monog. 

112: 1-102. Ulus. 1927. 

21. Sydow, H. & Sydow, P. Fungi novi brasilienses a cl. Ule lecti. 

Bull. Herb. Boiss. 1: 77-85. 1901. 

22. Theisaen, F. Zur Revision der Gattung Dimerosporium. Bot. Centr. 

29: 45-73. 1912. 

23. Beitrage zur Systematik der Ascomyzeten. Ann. Myc. 14: 

401-439. Ulus. 1916. 

24. St Sydow, H. Synoptische Tafeln. Ann. Myc. 15: 389-491. 

Ulus. 1917. 

25. Winter, G. Rabenhorstii fungi europaei et extraeuropaei. Cent. 

XXXI et XXXII. Hedwigia 23: 164-176. 1884. 

26. . Fungi novi brasilienses. Grevillea IS: 86-95. 1887. 



A NEW UREDINELLA FROM CEYLON 

John N. Couch 
(with 12 figures) 

The genus Uredinella was described in 1937 (Mycologia 29: 
665) from rather scanty material collected by the writer in South 
Carolina. Soon after this paper appeared, Mr. T. Fetch sent me 
two fine collections of this genus from Ceylon and recently Dr. 
George Weber has sent from Florida an abundant collection of the 
original species. The purpose of this paper is to describe the new 
species from Fetch and to present some new information about 
the old one. 

Uredinella spinulosa Couch & Fetch, sp. nov. 

Maculae minutae, 0.8-1. 8 mm. diam., orbiculatae, effusae, annuae ad folias 
arborum frondosarum, facile separabiles ; colore griseo-castaneo vel brunneo ; 
contextu firmo, sicco, 50-270 m crasso. Tclcutosporae globosae vel pyriformes, 
brunneae, circa 15-21 germinantes apice forameni distincto et formantes 
cylindricum, 3-septatum basidium, 6.3-7.5 X 63-72 m ; sterigmata 7 sporae 
curvae, cllipticae 4.6-5.4 X 21-23 M. Sporae similes teleutosporis sed cylin- 
dricae, ctiam formatac, quae longe cllipticas parcc curvas sporas generant. 
Hymenium cum setis, 9.2-14.7 X 130-230 m. 

Hab. supra Coccidas supra folias Psychotriac sp. Ceylon. 

Forming minute, circular, flat patches, 0.8-1. 8 mm. wide on the 
upper and lower surfaces of living leaves of Psychotria sp., always 
overgrowing and parasitic on a scale insect. Easily separable from 
the leaf. Color chestnut brown toward outer part, grayish near 
center due to formation of h)raline allantoid spores. Margin 
sharply determinate, about 80-100 ft wide, only k few threads in 
thickness, very pale brownish. Texture firm, dry, brittle. Sur- 
face smooth, velvety and even except for a distinct mound over the 
insect. In section up to 250 ft thick through center of insect, 
50-105 ft thick beyond insect and to marginal region where hy- 
nienium is single, 160-170 ft thick where hymenium is stratose or 
double layered; composed of a hymenium and a subiculum, the 
latter made up of compactly arranged septate, brownish hjrphae, 
4.S-5.5ft thick, which extend radially. Hymenial cells of two 
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Fig. 1. UredinelUp spimdosa. 

kinds: one is a deep brown, thick-walled, spherical or pyriform 
teleutospore, the other an elongated, somewhat thinner-walled, 
brown teleutospore-like structure which gives rise to an allantoid 
spore. These two types of spores may be formed on the same pr 
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on separate thalli. When found on the same thallus, the two types 
of cells intergrade into one another in. regard to shape and thick- 
ness of wall. Spherical teleutospores are usually not arranged in 
a compact hymenium ; 15-21 thick, smooth or with very minute 
warts at apex and distinct apical germ pore; also with stalk cell 
which remains attached to teleutosi)ore even when thallus is crushed 
and spores are separated from thallus. Basidia apparently arising 
from spherical or pyriform teleutospores (none seen attached), 
cylindrical, 4-celled, with pointed apical cell, 6.3-7.5 X 63-72 /i, 
sterigmata about 7 fi long. Basidiospores bent-elliptic, hyaline, 
smooth, 4.6-5 .4 X 21-23 fi. The elongated teleutospore-like cells 
are arranged in a compact hymenial layer. These spores are club- 
shaped and thickest at the apex or not infrequently they may be 
thickest at the base, and smooth or very minutely warted at the 
apex. Due to the thinner wall the germ pore is less distinct than 
in the spherical teleutospore ; 8-12.6 X 29^2 /x, without a separate 
stalk cell; germinating to form an allantoid hyaline spore, 3.8-5 
X 45-58 /i. Intermingled with both types of resting spores are 
numerous, thick-walled, dark brown, blunt tipped, unbranched, and 
non-septate setae, 9.2-14.7 X 130-230 /x. The setae may be scat- 
tered over the entire thallus but are usually more abundant over 
the insects. 

Associated with scale insects (Aspidiotus sp.), one parasitized 
insect being beneath each patch of fungal growth. Haustoria ir- 
regularly coiled and composed of sausage-shaped segments. Pene- 
tration apparently directly through insect’s skin. 

Ceylon : Nuwara Eliya ; on leaves of Psychotriu sp., parasitizing 
scale insects ; August 28, 1926. Again on same host January 16, 
1927. T. Fetch coll. Type in University of North Carolina Her- 
barium and British Museum, London. 

This fungus is easily recognized as a species of Uredinella and 
may be distinguished from U, coccidiophaga by its small size, 
occurrence on leaves, smooth or minutely waited^ globose to sub- 
globose teleutospores, and above all by the conspicuous spines. The 
haustoria and penetration through the derm rather than in the 
mouth region are also distinctive. 

In Uredinella coccidiophaga the allantoid spores were binucleate 
and arose from binucleate cells. The allantoid spores were consid- 
ered homologous to uredospores and the cell which gave rise to this 
spore was called the uredospore mother cell. It has not been pos- 
sible in the material from Ceylon to determine if the allantoid spore 
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Fig. 2. Uredinella coccidiophaga. 
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Figs. 3-12. Uredinella spmulosa. 


is binucleate when formed or if it arises from a binucleate cell. 
We may assume, however, that the allantoid spores in the two spe- 
cies are homologous. In U. spinulosa the allantoid spore becomes 
several times septate, some of the partitions becoming empty. 
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On January 10 I received from G. F. Weber, Gainesville, Flor- 
ida, an abundant collection of U. coccidiophaga growing on scale 
insects on Myrica cerifera. This fungus was originally described 
as growing in discoid patches 0.2-1. 5 mm. wide. The patches in 
the Florida material, however, were much larger, varying from 
1. 6-3.8 mm. wide. They were also so abundant as to show up 
conspicuously even without magnification. The patches were cir- 
cular or irregular in outline with a nearly smooth or more fre- 
quently minutely cracked surface, without setae. The basidia and 
spores were exceedingly abundant in this material and typical. 

Univ. of North Carolina, 

Chapel Hill, N. C. 

EXPLANATION OF FIGURES 

Fig. 1. Uredinella spinulosa on Psychotria. The circular darker spots are 
the fungus; the elongated whitish bodies are the scales of unparasitized 
insects. X 2. Fig. 2. Uredinella coccidiophaga. Coll, by G. F. Weber, 
Fla. Two pieces below, x n. s. ; one piece above, X 2. Small, dark, rounded 
patches are the fungus. Each patch covers one parasitized scale insect. Some 
of the larger patches are composed of two, three, or even more small patches. 
On lower right of piece to right is Septohasidium castaneum and on upper 
right of piece to left is S. sinuosum. Figs. 3-12. Uredinella spinulosa. 3, 4, 
hymenia showing elongated teleutospore-like cells X 585 ; 5, hymenium with 
setae, X 367 ; on left 6, elongated thin-walled teleutospore-like cell germinating 
to form allantoid spore, X 635, on right four allantoid spores, one of which 
has become septate, X 585; 7-9, spherical to pyriform tcleutospores, each 
with stalk, disti*ict germ pore and thick wall, in 9 is shown what appears to 
be internal proliferation of new teleutospore within wall of old, X 635 ; 10, 
basidia, note sterigmata and pointed distal end of basidium, X 635 ; 11, basidio- 
spores, X 635; 12, showing where fungus had penetrated ip) insect’s derm, 
chitinous (cA) deposit around first cell formed, and haustoria (/i), X‘635. 



NOTES ON COPRINUS MICACEUS 
GROWING IN AN UNUSUAL 
HABITAT 

S. M. Pady 

The conditions which permitted Pesisa domiciliam to develop 
during the winter of 1937-38 ^ were also favorable for the growth 
and development of Coprinus micaceus, during the winter of 
1938-39 and 1939-40. The mushrooms appeared in exactly the 
same locality, on the floor of a room in a residence, in a narrow 
strip wide and 9" long, hounded by linoleum on one side and a 
porcelain fixture on the other, and the same room conditions of 
temperature, light and moisture prevailed. Observations were be- 
gun in the fall of 1938 at about the time the first ascocarps of P, 
domiciliana had previously appeared. Ascocarps, however, did not 
appear at this time nor at any time during the winter or spring. 
On January 25th, 1939, three mushrooms were observed, two being 
old and withered, and one in an active stage of growth. This 
fungus, which proved to be Coprinus micaceus, was present almost 
continuously until late spring. Growth was resumed in October, 
1939, and continued throughout the winter and spring. The my- 
celium of Peaisa had either died out or had been crowded out, be- 
cause no apothecia have since appeared. 

Table I shows the number of specimens which api^eared from 
January 25th, 1939 to March 27th, 1939. The number of mush- 
rooms maturing at one time was not large, usually one or two. 
Higher numbers were not common although sometimes they did 
occur, as for example 4 on October 26th, 1939, 5 on November 
12th and 5 on December 11th. The total number of mushrooms 
which appeared during this particular time (October 13th to De- 
cember 12th) was 35, indicating apparently optimum conditions. 
Growth periods were generally followed by a resting period. The 
two resting periods shown in Table I were approximately 14 days 

1 Pady, S. M. Observations on the rate of growth of ascocarps of Pesisa 
domiciliana. Mycologia 31 : 53-55. 1939. 
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in length. At other times the resting period was shorter, twice 
being recorded for 7 days. In general these resting periods which 
incidentally showed no periodicity in their occurrence, lasted from 
two to three weeks. 


TABLE I 

Showing Numbers of Specimens of Coprinus micaceus and Stages in 
Their Development 


Date 

Buttons 

De- 

veloping 

Mature 

Date 

Buttons 

De- 

veloping 

Mature 

Jan. 25 

? 

? 

1 

Feb. 25 

3 

3 

— 

Jan. 26 

3 

— 

1 

Feb. 26 

— 

6 

— 

Jan. 27 

1 

2 

— 

Feb. 27 

1 

6 

— 

Jan. 28 

1 

1 

1 

Feb. 28 

— 

6 

1* 

Jan. 29 

1 

1 

— 

Mar. 1 

— 

4 

, 3 

Jan. 30 1 

1 

— 

1 

Mar. 2 

— 

— 


Jan. 31 

1 

— 

— 

Mar. 3 

— 

1 

3 

No development during this period 

Mar. 4 

— 

1 

1 

Feb. IS i 

5 

— 

— ’ 

No development during this period 

Feb. 16 

3 

2 

— 

Mar. 20 

2 1 

— 

— 

Feb. 17 

3 

2 

— 

Mar. 21 

1 I 

1 

— 

Feb. 18 

3 

It 

— 

Mar. 22 

1 

1 

— 

Feb. 19 

3 

1 

— 

Mar. 23 

1 

— 

1 

Feb. 20 

5 

1 

— 

Mar. 24 

1 

— 

1 

Feb. 21 

5 

1 

— 

Mar. 25 

— 

1 

— 

Feb. 22 

5 

— 

1 

Mar. 26 

— 

— 

— 

Feb. 23 

5 

— 

1 

Mar. 27 

— 

— 

1 


* Removed for study, 
t Died. 


In most cases notes and measurements were taken at api^roxi- 
mately the same time each evening ; however, more frequent obser- 
vations were made sometimes in order to make a more detailed study 
of the rate of growth. At certain times the maturing sporophore 
seems to grow more rapidly, as in mushroom No. 2 (Table II) 
when the increase in height between February 27th, and 28th was 
57 mm. as compared with an increase of 12 mm. the previous day 
and 15 mm. the following day. In this mushroom the additional 
measurements give a more detailed picture of the growth rate dur- 
ing this period. Qinsiderable variation was observed in the height 
of mature specimens, ranging from 40 mm. to 110 mm. Almost 
as soon as the mushrooms had shed their spores they began to 
wilt, the pileus withered and in a few hours the mushrooms had 
collapsed. Deliquescence was rare due probably to the high tern- 
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peratures although in some cases the outer portion of the pileus 
deliquesced; in most cases the mushroom simply dried up. 

Although Pesisa and Coprinus had appeared in the same locality 
and under the same conditions, differences soon became apparent. 
In the former many incipient apothecia appeared, of which only 2 
or 3 would mature ; in the latter only a few buttons were developed, 
but practically all matured. The time required for a single fructi- 
fication to reach maturity was approximately 21 days in the case of 
Pesisa, as compared with 5-7 days for Coprinus. Fruiting was 

TABLE II 

Growth Rates of Individual Mushrooms 
No. 1 


Jan. 26/39 10:30 P.M Small button 

27 10:30 P.M Button 

28 10:30 P.M 4-5 mm. above floor 

29 8:v30 p.m 12 mm. above flof)r 

12:30 A.M 14 mm. above floor 

10:30 P.M 18 mm. Pileus 15 mm. high 

30 9:30 A.M 35 mm. 

5:30 P.M 65 mm. 

9:30 P.M 78 mm. Pileus 25 mm. high, 32 mm. wide 

31 9:30 A.M 110 mm. Pileus flattened, 45 mm. wide 

10:30 P.M collapsed 

No. 2 

Feb. 24 10:30 p.m Button 

25 11 :30 p.m 3-4 mm. 

26 11:30 p.m 5-6 mm. Pileus 10 mm. wide 

27 11:30 P.M 18 mm. Pileus 14 mm. wide 

28 11 :30 P.M 75 mm. Pileus 35 mm. wide 

Mar. 1 10:30 P.M 90 mm. 

2 10:30 P.M removed 


thus protracted and continuous, while in Coprinus the fruiting pe- 
riods were intermittent, due no doubt to the depletion of food re- 
sources by the rapidly growing mushrooms. 

It has been difficult to determine the source? of the moisture 
supply. The room was heated by a burner using Texas natural gas 
and thus the moisture content, as well as the temperature, was 
maintained at a high level. This heated moisture-laden air, on 
striking the cold water pipes and a cold water container, resulted 
in considerable condensation. Since only a small fraction of this 
moisture dripped into the crack where the fungi were growing, it 
was evident that there was some other source of moisture. There 
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was very little evidence of rotting wood except in the crevice itself. 
In June, 1940, the linoleum was removed and the plumbing 
checked. It was discovered that there was a poor connection in 
the water pipe just at the floor level which allowed a small but ap- 
parently constant amount of water to be lost. A small area in the 
hardwood flooring, approximately 9" X 2", was rotted through but 
beyond this point the moisture had caused a very superficial rotting 
of the floor under the linoleum in a circular area with a radius of 
about 2'. The rotted wood when removed was found to be stand- 
ard oak flooring. Since no plumbing repairs had been made for 
the last five years, and possibly longer, and since fungi were ob- 
served there in the fall of 1937 it would appear that the amount 
of moisture had been sufficient to maintain an ideal substratum for 

9 

a limited fungus population over a period of several years. 

Ottawa University, 

Ottawa, Kansas 



THE GENERA OF THE BOLETACEAE* 


Walter H. Snell 
(with 1 figure) 

Even though new classifications of any group of fungi are 
looked upon with hearty disfavor in certain quarters and are to 
be deprecated under any conditions unless such changes are quite 
necessary, it has for some time been obvious that certain changes 
in the arrangement of the Boleti are desirable. The scheme most 
widely used in Europe and America up to quite recently has been 
the one including four genera, as follows : Gyrodon, Strobilomyces, 
Boletiniis and Boletus. The first two genera have contained only 
one species each, Boletiiius has had 12 and Boletus about 150 spe- 
cies distributed in 13 subgroups. This arrangement is comfortable 
because of long usage. It has been at all usable, however, only be- 
cause Gyrodon lividus has not been found on this continent, Stro- 
bilomyces strobilaceus is readily recognized, and because most of 
the species of Boletinus are either likewise readily recognized, or 
with some degree of facility segregated from the species of Boletus 
by a single character. On the other hand, the more the group is 
studied and the more new sj^ecies are found, the less sensible and 
the less practicable the scheme becomes. \ 

In this country thus far, the genus Gyrodon has been dismissed 
as entirely . European. The likewise monospecific Strobilomyces 
has been characterized as having tubes not easily separable from 
the flesh, pileus and stipe variously and more or less scaly, flesh 
tough, and spores globose, brown and reticulate. Other than the 
spores, these characters are not definitive. The single species of 
the genus is fundamentally black and thus it is easily recognized, 
but blackness is not a valid generic character. 

The characters now used to distin^ish the genus Boletinus read 
well and sound convenient, but at le^st one of them is not even 

1 This i>aper is essentially the same as the one read at the meetings of the 
National Academy of Sciences at Brown University, October 25, 1939 (see 
Abstract in Science N.S. 90, 2340:412. Nov. 3, 1939). 
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valid. The tube-layer of some species is about as easily separable 
from the flesh as any of the species of Boletus, and on the other 
hand, the tube layer of many species of Boletus is separable with as 
great difficulty as in some of the species of Boletinus, The tubes 
of most Boletini are compound but those of many species of Bo- 
letus also are. The best character is the radial arrangement of the 
tubes and especially the more or less complete presence of radial 
veins or lamellae, at least near the stipe. In this particular, how- 
ever, we have difficulty. Peck (7), for example, placed the spe- 
cies spectabilis in Boletus, but he said (6) that this species along 
with Boletinus pictus and B, paluster formed a natural group. 
Murrill placed spectabilis in Boletinus (5), because the tubes are 
occasionally radiately arranged. Some collections, however, will 
not show this character at all. More recently two collections sent 
in from the Pacific Coast gave considerable trouble in attempts at 
identification, because they were decidedly boletinoid in this respect, 
but they plainly turned out to be Boletus Lakei. Again, there is 
the case of what Peck described as Boletus amabilis, with a note 
that “ the tubes have a radiating structure as in the genus Bole- 
tinus*' (8, p. 612) but that he desired to obtain more data before 
placing it there. Some species of Boletus are obviously very close 
to Boletinus, In fact, the subgroup Viscipelles of the genus Bo- 
letus and Boletinus run together at several points. 

The genus Boletus is certainly a conglomerate of groups of spe- 
cies (Peck’s tribes), which differ more from one another than the 
Viscipelles do from Boletinus, For example: Viscipelles {B, 
granulatus, B, americanus, B, luteus, B, piperatus, etc.), with viscid 
to glutinous pileus, small, elliptical and hyaline to yellow or green- 
ish spores; Calopodes, Luridi and Edules, with bulbous stipe for 
the most part, yellow tubes and subfusiform spores mostly yellow 
under the microscope and ochraceous to brownish in mass; Ver- 
sipelles (B. scaber, B. versipellis, B, aurantiacus, etc.), with white 
tubes, relatively long, scabrous stipe, and large, more or less navicu- 
late, brownish spores; Giriosi (incliading B. castaneus and B, 
cyanescens), with imputrescible carpophore, tubes white becoming 
yellow, hollow stipe, spores short-elliptical, hyaline, and yellow in 
mass. Not only do these subgroups differ greatly one from an- 
other, but they may be of different phylogenetic origins, as witness 
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Roger Heim’s statement that the Boletaceae in the Friesian sense 
are . un groupement artificiel de formes a convergence hy- 
meniale, en r&lite d’origines tres diverses . . (2, p. 19). 

In this situation, which is becoming more unsatisfactory the 
more one studies the Bolcti, if one is not to remain a slave to usage 
some change is desirable, if not absolutely necessary upon phylo- 
genetic grounds. There are three sorts of change possible. One 
is to retain all the species in one genus Boletus, as has been done 
by Sartory and Maire (10). 

The second possibility is dismemberment and increase in the 
number of genera — especially, division of the genus Boletus along 
lines that have already been used for decades or as may appear 
justified by further study. This treatment for the most part in- 
volves the raising of the various subdivisions of Boletus made by 
Fries and elaborated by Peck to genera, in a more or less complete 
fashion. 

The third possibility is in the nature of a compromise — to accept 
some of the sn)3groups as distinct genera and others as subgenera 
of the genus Boletus, 

The first arrangement would probably satisfy no one. It would 
not only be a change from present practice, but it is not consonant 
in any way with mycological j^rogress in the past hundred years to 
include in a single genus species with all sorts of superficial char- 
acters and with all sorts of form and ornamentation of spores, to 
say nothing of their colors, and hence to consider the fleshiness of 
the carpophore and the tubular nature of the hymenophore as the 
only definitive generic characters. Such an arrangement would 
offer no advantages in the identification of species. Further, if 
by any chance the family is a convergent group representing dif- 
ferent phylogenetic origins, a single genus would be ridiculous. 

Of several schemes of dismemberment proposed in the last 40 
years, only one has been promulgated on this side of the Atlantic — 
that by Murrill (5) based more or less on that of Karsten (3). 
This scheme consists of 11 genera, 4 of them new. The genus 
Boletus is split into 8 genera (3 new) largely on the basis of color 
of the spores in mass, and presence or absence of glandular dots 
and annulus on the stipe. Not only have these characters not 
been considered as valid for generic segregation by any student of 
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tht group, but further the result of their use is 7 small genera and 
a hodgepodge genus, Ccriomyces, containing 48 of the 80 st)ecies 
in his family. Three of Murrill’s new genera, however, are 
accej)table. 

Of the several other new schemes pr()])osed in Ruro])e, only one 
has had any substantial recognition in recent years — that of Gilbert 
(1), in turn a modification of that of Qudet (9). After long and 
troubled cogitation upon the subject, the writer has been impelled 
to bring himself to the adoption of this scheme in all but a few 
details. Unanimous acceptance of this projxjsal in this country 
there certainly will not be, but for conscientious objectors on 
grounds of long-established usage, or of constitutional dislike of 
“ revisions,*’, there is easy escape — the adoption of the scheme of 
Konrad and Maublanc [possibility three above (4)]. Those who 
insist ui3on retaining the present scheme of four genera can merely 
reduce the new genera to subgenera to ])arallel the Friesian-Peck 
arrangement in use at present. The change from any one of these 
schemes to any other would be simple. 

For the present writer, then, the Boletaceae will be made up of 
subfamilies, subgroups and genera characterized by a combination 
of gross features of the carpophore and spore morphology (sec 
figure 1 for illustrations of the spores and cystidia) . The arrange- 
ment follows: 

Subfamily BOLETEAE — with smooth spores. 

Euboleteae — with hymenophore lamellate, boletinoid or tubu- 
late, with tubes compound or simple, and spores long-ellip- 
tical or subfusiform and colored. 

Genus 1. Phylloporus Quelet, consisting of the single species, 
P, rhodoxanthus. 

This genus appears to the writer to be a good one and seems 
to be better placed in the Boletaceae than with the Paxilli. It 
has the superficial appearance of a bolete, and is invariably 
picked casually as one, and in addition to the anastomosing 
lamellae, it has definitely boletoid spores and cystidia. 

Singer (11, pp. 169-170) has placed in this genus one spe- 
cies (squarrosoides) which the writer still retains in BoleHnus, 
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at least until further studies can he made of the boletinoid 
species. 

Grenus 2. Boletinus Kalchbr. — ^as now constituted, except for 
the segregated genus Boletincllus, and such species as 
may be added to it from the following genus, with tube 
layer more or less lamellate and tubes more or less 
radiately arranged, and with s]3ores narrowly elliptical 
and thin-walled. 

Genus 3. Ixoconms Quelet — ^the Viscipelles of Fries and 
Peck, with viscid or glutinous pileus, compound tubes 
not radiately arranged and not at all separated by lamel- 
lae, and sj)ores narrowly elliptical. 

Genus 4. Piilveroholetus Murr. — the Pulverulenti of. Peck 
(S. hemichr^siis, B. Ravenelii and B. anriflammens) , 
with surface of ]Mleus and stipe more or less pulveru- 
lent, tubes sim]:)lc, and spores small, ellipsoid to ovoid. 

It may be that this genus will be better established when 
more is known about the presence or absence of a veil and its 
connection with the pulverulence. 

Genus 5. Xerocomus Quelet — the Subpruinosi and Sub- 
tomentosi of Fries and Peck, which groups the writer 
finds useful enough to retain as subgroups of the genus. 

The surface of the pileus is dry, never viscid, and glabrous, 
subpruinose or subtomcntose ; the tubes are compound or sim- 
ple as far as studied; the spores are subfusiform. The stipe 
is never reticulate or subbulbous and the tubes are never 
stuffed or with red mouths, as in the groups of Boletus, 
Genus 6. Boletus Dill, ex Fries — including the Calopodes, 
Edules and Luridi of Fries and Peck, which will be 
retained as subgroups, as they have been by Gilbert (1) 
and by Konrad and Maublanc (4). Other than the 
distinctive characters of these subgroui)s (reticulate 
stipe and adnate tubes, stuffed tubes-, and red tube- 
mouths, respectively), the genus is in general charac- 
terized by sporophores rather stout and robust, tubes 
simple, stipe stout and more or less bulbous, especially 
at first, and spores subfusiform. 
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Genus 7. Tylopilus Karst. — ^the Hyporhodii of Fries and 
Peck. Gilbert (1) rejected this genus on the ground 
of insufficiency of distinguishing characters, which are 
solely the flesh-colored tubes and spores. Konrad and 
Maublanc, however, accepted the genus. There is no 
gainsaying Gilbert’s logic, but the writer is inclined to 
include the genus because of the ease with which it can 
be recognized and also because such a segregation re- 
duces the bulk of the genus Boletus, 

Genus 8. Trachypus Rataille (for the preempted Kromh- 
holsia Karsten, and as having priority over Kromb- 
hohiella R. Maire)— -the Versipelles of Fries and Peck, 
with tubes white, at least at first (or ix)ssibly yellow if 
rugosiceps is included), stipe more or less slender and 
tapering and scabrous, and spores in general more or 
less naviculate. 

Genus 9. Porphyrellus Gilbert — for the pilose, reddish- 
spored B. porpliyrosporus and B, fumosipes, formerly 
of the Favosi. 

Gyrodonteae — with hynienophorc more or less boletinoid and 
more or less lamellate, tube layer thin (tubes short to very 
short), and spores small and oblong to short-elliptical or 
nearly subglobose, colored. 

Genus 10. Boletinellus Murrill, a segregate from Boletimis, 
with very lamellate, merulioid hymenophore and very 
broadly elliptical, thick- walled sjx)res, including B. 
meruUoides (porosus) only. 

Singer (11, pp. 37 & 171) combined this genus with Gyro- 
don and perhaps rightly so, but for the present at least, it is 
being kept distinct by this writer. 

Genus 11. Gyrodon Opat. 

Until quite recently, this genus has included only one spe- 
cies {lividus) growing under alders in Europe. Singer (11) 
recently placed Boletus sphaerosporus Peck here because of 
the spores, and made a new subgenus Paragyrodon for it. 
The writer was for some time inclined to erect a new genus 
for this and three other species with very small, short-ellipsoid 
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spores like those of Gyrodon, because our species do not seem 
to be imputrescible, the tubes are not unusually short nor con- 
sistently large, the stipes are not always slender nor do they 
enlarge particularly into the pileus, and clamps have not with 
certainty been found, but he now believes it would be better 
to place them in Gyrodon. These other species are: G. cali- 
fornicus (Murr.), comb, nov., G. Ballouii (Peck), comb, 
nov,, G. tennesseensis Snell & Hesler, comb, nov,, and G. 
House! (Murr.) comb, nov, 

^ Leucosporelleae — ^with carpophore imputrescible, hymeno- 
phore tubulate, tubes simple, at first white and then usually 
yellow, stipe customarily becoming hollow, and spores white 
or yellow in mass, small, hyaline, oblong or short-elliptical. 
Genus 12. Gyroporus Quelet — the Cariosi. 

Subfamily STROBILOMYCETEAE — with ornamented six)res. 
Genus 1. Strobilomyces Berk. — ^as heretofore, with globose, 
reticulated spores. 

Genus 2. Boletellus Murr. — with spores large, elliptical, 
longitudinally striated or wrinkled, or verrucose, in- 
cluding B, Ananas, the Laceripedes {B, betida and B, 
Russellii), B. chrysenteroides, and B. subflavidus 
(Murr.) comb, nov. 

Genus 3 Polyporoletus Snell — the polyporoid P. snblizndus, 
with spherical, verrucose spores. 

Extra-limital genera of Boleti are as follows : the tiny. Javan 
Filoboletiis Hcnn. ; the huge Madagascan Phlcbopus Heim; and 
the Cameroonian Fistnlinella Henn. and the Madagascan Ixechinus 
Heim, both of the latter with discrete or fistulinoid tubes. 

The writer is not yet ready to follow Gilbert completely. This 
estimable French mycologist has erected a new order Boletales (1), 
arranged as follows : suborder Boletineae, with the families Paxil- 
laceae (genus Paxillus), Boletaceae (other genera than noted here), 
Leucosporellae {Gyroporus) and Gyreae (Gyrodon and Bole- 
tinellus) ; suborder Strobilomycetineae, family Strobilomycetaceae 
{Boletellus and Strobilomyces). In this scheme there is more sub- 
division into families than American mycologists wish to digest for 
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the present, although there is much to he said for placing the Paxil- 
laceae near the Boletaceae. 

This new classification proposed for adoption is not perfect. 
There are more monospecific genera than might be desired. There 
are some species that appear to cross generic lines and one or two 
genera that appear to be composite and perhaps unnatural, but fur- 
ther rearrangements will without doubt iron out many of the dis- 
crepancies, especially upon the completion of studies of microscopic 
details and ontogenetic development, possibly chemical or even 
serological studies, etc. It is to be expected that there would be 
more difficulty in fitting our 160-odd species into any framework 
than it is for the Europeans with about SO species. On the other 
hand, the scheme is more sensible and more in accord with modern 
concepts. It is believed that the spore characters are more funda- 
mental than some of the superficial, macroscopic features now used 
as a basis of classification, and while amateur mycologists without 
a microscope may not be so w’ell served as formerly, the family is 
on a sounder foundation and accurate identification of species will 
be facilitated. 

Brown University, 

♦Providence, R. I. 
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DATA ON THE CULTURAL CHARACTER- 
ISTICS OF A SPECIES OF COPRINUS 

G. T. Johnson ^ and Asa C. Jones 
INTRODUCTION 

In 1928, Frear, Styer, and Haley published a study of the effect 
of hydrogen-ion concentration on the growth of Agaricus campes- 
tris. Even at that late date the authors could state (p. 91), “ Very 
little investigational work has been done on the growing of mush- 
rooms in artificial media/’ The statement is still true as far as 
field mushrooms are concerned. Both generic and specific cultural 
requirements of members of the group vary a great deal, and the 
writers hope that the facts obtained during the culture of a Co- 
printis, and reported below, will be of interest in this regard. 

materials and methods 

The organism studied was isolated in 1936, by the senior author, 
from soil collected in Costa Rica by Dr. C. W. Dodge.- Pure 
cultures of the plant were utilized in experiments designed to meas- 
ure the effect of different cultural conditions upon its growth. The 
amount of mycelium (dry weight) produced in nutrient solution 
and the number of sporophores (actual count) developing per cul- 
ture were taken as the criteria by which the extent of growth could 
best be measured. 

Unless otherwise specified all experiments were carried out in 
specially cleansed 300 ml. Erlenmeyer flasks, in each of which 
50 ml. of the solution to be tested had been placed. The formulae 
of these solutions are given in connection with each experiment 
reported. Substances used in nutrient solutions were of the high- 
est purity and all media were autoclaved at 15 pounds pressure for 
15 minutes. 

1 Fellow of the John Simon Guggenheim Memorial Foundation 

2 The organism is closely related to or identical with Coprinus cubensis 
Berk. & Curt. Its development has previously been described (Johnson, 
1941 ). 
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Stock cultures were maintained on jxjtato-dextrose agar and 
were allowed to ])roduce mature sporophores. Fruit bodies pro- 
duced in such cultures were removed, placed in a flask of sterile 
water, and rotated until a considerable number of spores were in 
suspension. The sporoy)hores were then removed aseptically and 
the flask was shaken so as to maintain a uniform distribution of 
spores. Liquid media were inoculated by transferring 1 ml. of 
this spore dispersion to every 50 ml. of medium by means of a 
sterile piy)ette. After growth, the resulting cultures were filtered 
through alundum crucibles (RA360), the filtrate hastily washed 
with distilled water, and the dry weight of the mycelium produced 
was finally obtained. Solid media were inoculated with % cm. 
agar blocks, carefully cut from a Petri dish culture containing 
abundant and uniform mycelial growth. Hydrogen-ic^n concentra- 
tions were determined by Clark and Lub’s indicator method, but in 
the exj^eriments dealing with the effect of this factor on growth 
all values were checked with a Beckman glass electrode. 

EXPERIMENTAL RESULTS 

Periodicity of Fructification 

When first isolated, the organism would fruit on potato-dextrose 
agar in nine days. Records were kept as to the regularity of 
fructification of all stock cultures, which were transferred at defi- 
nite intervals, and on control cultures, which were grown on potato- 
dextrose agar each time an experiment was carried out. All these 
cultures were placed in a moderately lighted room at a temperature 
of 30 di 2° C. and maintained from September, 1936 to August, 
1938, in Saint Louis, Missouri. During that period almost three- 
fourths of the cultures on potato-dextrose agar produced mature 
sporophores. When sporophores were produced they had always 
appeared by the ninth day after the inoculation of the culture, and 
in most cases the ninth day was the one upon which the first button 
of .a culture expanded and began to deliquesce. Deliquesence of 
the first fruit body always occurred 9 ±: 1 days after inoculation 
under the conditions mentioned above. Slight modifications could 
be obtained, either by placing the cultures in the dark or at a higher 
temperature during early stages of growth. Higher temperatures 
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for a day or two shortened, total darkness for a time lengthened 
the period required for fructification. 

Elongation of the buttons into fruit bodies took place at equally 
interesting time intervals. Young buttons began to expand about 
4:30 p.M. The peak in development was reached between mid- 
night and 2:00 a.m., and deliquescence of the lamellae was usually 
completed by 8:00 a.m. of the day following the beginning of ex- 
pansion. Cloudy days or the difference between day and night in 
winter and summer did not bring about variations greater than 
thirty minutes in the beginning of exjDansion, and conditions im- 
posed by the writers did not modify it to a greater extent. The 
length of time required for total development seemed to depend 
upon the ultimate size of the organism, smaller plants usually ma- 
turing more rapidly than larger ones. 

Effect of Temperature 

Measurements of mean diameters of colonies of the fungus 
grown on potato-dextrose agar established an optimum temperature 
of 34 ±: 1° C. In the same experiment all temperatures between 
30-38° C. gave excellent growth. Since the thickness of Coprinus 
mycelium in such cultures varies a great deal, however, thallus dry- 
weight grown in liquid media has been considered a better measure 
of growth than mean colony diameter. Table I records the average 
dry weight of thallus produced five days after the inoculation of 
nutrient solutions containing 1 per cent peptone, % per cent beef- 
extract, and 2 per cent dextrose, at various temperatures. 

Analysis of table I shows that no growth occurs at 10° or at 
42° C. ; that growth is fairly rapid at other temperatures between 
these limits and is exceptionally vigorous between 25-35° C. Un- 
der the conditions of our experiment 35 it 1° C. is the optimum 
temperature for vegetative activity. The light factor involved 
made it difficult to test critically the temperature relation to fruit 
body production, but higher temperatures likewise favored abun- 
dant reproductive development. Cultures kept in rooms between 
20-25° C. rarely fruited; cultures kept between 30-35° C. pro- 
duced more fruit bodies per culture than did others kept between 
2S-J0° C. 
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TABLE I 


Dry Weight of Thallus in Relation to Temperature— 


Temperature 
=b 1® C. 

No. of Flasks 
Inoculated 

Initial pH 

Final pH 

Average Dry 
Weight (grams) 

10 

5 

6.0 

6.0 

0.000 

13 

6 

6.0 

6.3 

0.070 

16 

5 

6.0 

6.6 

0.092 

19 

6 

6.0 

6.2 

0.122 

25 

6 

6.0 

6.9 

0.225 

31 

' 6 

6.0 

6.8 

0.271 

33 

$ 

6.0 

6.9 

0.357 

35 

8 

6.0 

6.9 

0.372 

39 

6 

6.0 

6.3 

0.069 

42 

5 

6.0 

6.0 

0.000 


Effect of Hydrogen-ion Concentration 

To test the influence of pH on the growth of this species of 
Coprinus potato-dextrose agar was prei^aretl and titrated with acid 
or base to give a gradation of hydrogen-ion concentrations. Ex- 
tremes were not comiiared because a pH greater than 9.2 or less 
than 4.0 would not liufFer the sol. The medium was distributed in 
100 ml. j)ortions into 500 ml. Erlenmeyer flasks, sterilized, and 
checks tested after sterilization to obtain the initial pH value. The 
flasks were then inoculated with Y* cm. agar blocks containing vigo- 
rous mycelial growth and placed in an incubator (darkness) at 
32 ± 1° C. At twelve hour intervals the extent, color, and type 
of mycelium were recorded. All media tested gave some growth, 
and media with initial pH values between 5.9 and 7.4 were favor- 
able for rapid vegetative development. The o])timum initial pH 
was 6.9. At initial pH 9.2 the mycelium was very shiny and closely 
pressed to the surface of the agar; all others were of a vigorous 
aerial type. After twenty-four hours all cultures were bright 
yellow in color. Cultures of high initial pH rapidly changed to a 
dark brown, those of lower initial pH became light brown and did 
not turn dark brown for five or six days. Because of variation 
in mycelial type and appearance the results obtained were checked 
by an experiment designed to measure the average dry weight of 
the mycelium produced after eight days growth in nutrient solu- 
tions of different hydrogen-ion concentrations. This is reported in 
table II. 
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TABLE II* 

Dry Weight of Thallus in Relation to pH — Coprinus 


IniUal pH 

No. of Flasks 
Inoculated 

Final pH 

Average Dry 
Weight (grams) 

4.0 

5 

4.1 

0.050 

4.5 

8 

5.7 

0.077 

4.8 

5 

7.8 

0.237 

5.2 

8 

7.9 

0.230 

5.5 

9 

8.0 

0.226 

6.3 

9 

8.0 

0.230 

6.7 

7 

8.0 

0.234 

6.9 

8 

8.0 

0.242 

7.3 

8 

7.8 

0.211 

7.9 

9 

7.8 

0.200 

8.1 

9 

8.1 

0.203 


After nine days the flasks of potato-dextrose agar on ^yhich the 
mean colony diameter measurements had been made were brought 
into a well-lighted room at 30 rh 2° C. and allowed to produce ma- 
ture sporophores. The first of these appeared after five additional 
days and production continued for a period of six days. Table III 
records the total number of sporophores produced at the different 
initial pH values of the cultures inoculated in this experiment. 

TABLE III 


Coprinus Sporophore Production in Relation to pH 


Initial pH ^ 

Final pH 

No. of Normal 
Fmft Bodies 

No. Undeveloped 
Fruit Bodies 

4.0 

6.6 

16 

75 

5.0 

6.9 

10 

31 

5.9 

7.2 

18 

37 

6.9 

7.9 

23 

26 

7.5 

7.7 

13 

56 

8.2 

8.6 

10 

55 

9.2 

8.9 

13 

57 


All data indic|tte an initial pH of 6.9 as optimum both for vegeta- 
tive growth and for the production of fruiting bodies. Initial pH 
values were changed by subsequent growth of the fungus, the pH 
always being raised except in the most extreme alkaline conditions 

*The medium in this experiment consisted of 10.0 g. of dextrose and 
*10.0 g. of peptone per liter of distilled water. 0.1 N. H1SO4 and 0.1 N. NaOH 
were used for titrations. Solutions were prepared, autoclaved, and checks 
tested; the pH after sterilization was used without change to avoid a possible 
Salt effect by the addition of both acid and base. 
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tested. Optimum growth was also obtained when final pH values 
were slightly alkaline. This species of Coprinus is not only tol- 
erant to a wide range of hydrogen-ion concentrations (4.0-9.2), 
but in many cases it changes the pH of the substrate considerably 
during its growth. 


Effect of Nitrogen Sources 

The experiment recorded in table IV is designed to measure the 
dry weight of the mycelium produced after nine days growth (at 
30 ±: 2 ° C.) in nutrient solutions containing different nitrogen 
sources. The control contained 10.0 g. dextrose, 0.75 g. MgS 04 , 
1.25 g. KH 2 PO 4 , 0.25 g. KCl, 0.5 g. CaNOa, a trace of FeCl„, 
and 1000 ml. of distilled water. Nitrogen sources were added in 
amounts necessary to give the nitrogen equivalent of 20.0 g. of 
peptone per liter of solution. 


TABLE IV^ 

Dry Weight of Thallus in Relation to Nitrogen Sources — Coprinus 


Type of Culture 

No. of Flasks 
Inoculated 

Initial pH 

Final pH 

Average Dry 
Weight 
(grams) 

Control 

6 

4.3 

4.4 

0.044 

Tyrosine 

3 

4.4 

4.4 

0.049 

Gelatine 

6 

4.7 

4.8 

0.050 

(NH4),S04 

6 

4.6 

4.6 

0.055 

Alanine 

6 

4.6 

4.6 

0.057 

As|>aragine 

6 

4.6 

4.6 

0.057 

Urea 

6 

6.8 

6.8 

0.064 

NaNO, 

6 

4.4 

4.6 

0.068 

NaNO* 

5 

6.5 

6.5 

0.072 

Egg albumen . 

6 

4.3 

4.6 

0.195 

Casein 

6 

4.3 

4.6 

0.308 

Peptone 

6 

4.3 

5.0 

0.326 


* Media containing glycine and cystine were also tested. A slight amount 
of growth occurred in both; in fact, more than in the control. The initial pH 
values were so low, however, that they cannot be favorably compared with 
the other sources and hence they are omitted from the table. Some of the 
substances tested in this and other experiments were not completely soluble; 
in such cases all residue was left in the bottom of the culture flask. None of 
this material is included in the dry weight. The mycelial mat formed in these 
cultures was removed with forceps, placed in a flask of sterile water for washing, 
and finally filtered through alundum 6ucible8. It is possible that some weight 
was lost in this process, but the greatest possible precautions were taken to 
prevent error here. 
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Table V records measurements similar to those of table IV, but 
in this experiment all mineral nutrients were omitted and the con- 
trol consisted of 10.0 g. of dextrose and one liter of distilled water. 
The nitrogen sources were added in the same ratio as in the pre- 
vious case and the cultures were kept at the same temperature. 
No growth was obtained in the control or in the following : glycine, 
tyrosine, gelatine, cystine, (NH 4 )jjS 04 , asparagine, NaNO..,, and 
NaNOo. Since flasks containing glycine and cystine showed a 
very low pH, either this factor or the lack of availability of the 
substances for food may be the reason for lack of growth in them. 
The pH could not have been the important factor with the other 
cultures. 


TABLE V 

Dry Weight of Thallus in Relation to Nitrogen SovRCKs—Coprinus 


Type of Culture 

No. of Flasks 
Inoculated 

Initial pll 

Pinal pH 

Average Dry 
Weight 
(grams) 

Urea 

6 

8.3 

8.0 

0.027 

Alanine 

6 

4.6 

4.7 

0.036 

Egg albumen 

6 

6.1 

6.6 

0.075 

Casein 

9 

4.4 

5.0 

0.108 

Peptone 

9 

6.2 

7.3 

0.119 




Far better results were obtained with complex protein materials 
(egg albumen, casein, and peptone). The presence of minerals 
(compare tables IV and V) increased growth to a significant 
extent. 


Effect of Carbohydrate Sources 

Table VI records measurements of the effect of various carbo- 
hydrate sources on the dry weight of mycelium produced after nine 
days (at 30 zb 2° C.) in nutrient solutions. The control contained 
10.0 g. of peptone to each liter of distilled water. Carbon sources 
were added in the amounts necessary to give the carbon equivalent 
of 20.0 g. of dextrose per liter of solution. 

Miscellaneous Remarks 

Attempts were made to test the effect of minerals upon growth, 
using medi^ containing several mineral nutrients and intermediate 
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conditions lacking single ions. Solutions without ions gave no 
growth and complete solutions the most growth, but solutions lack- 
ing ions gave results difficult to interpret. 

The species studied may he an unusual Coprinus, for it did not 
grow on horse dung. Spores did not produce visible mycelium on 
this substrate and inoculations from agar blocks with vigorous 


TABLE VI 

Dry Weight of Thallus in Relation to Carbohydrate Sources — 

Coprinus 


Type of Culture 

No. of Flask? 
Inoculated 

Initial pi I 

Final pH 

Average Dry 
Weight 
(grams) 

Control 

9 

6.7 

8.1 

0.067 

Amygdalin 

9 

6.6 

7.2 

0.076 

Xylose 

8 

3.8 

7.5 

0.105 

Arabinosc 

9 

4.6 

7.9 

0.112 

Lactose 

7 

6.3 

7.2 

0.144 

d-Galactosc 

7 

5.9 

7.9 

0.153 

Inulin 

9 

6.8 

8.1 

0.155 

Sucrose 

8 

6.6 

8.1 

0.166 

Raffinosc 

7 

6.0 

8.3 

0.192 

Dextrose 

9 

6.1 

7.7 

0.200 

Maltose 

9 

6.4 

8.0 

0.210 

Lcvulose 

7 

5.4 

7.5 

0.215 

Mannitol 

8 

6.8 

8.1 

0.221 

Starch 

8 

6.6 

7.6 

0.224 

Dextrin 

9 

6.8 

7.8 

0.240 

Mannose 

8 

6.0 

7.5 

0.255 


mycelial growth simply sent from the agar into the air aerial hyphae 
typical of old cultures. Flask cultures on horse dung did not 
change appe.arance, but the cultures on potato-dextrose agar, kept 
undei* the same conditions, produced an abundance of fruiting 
bodies. Experimental conditions were not sufficiently varied, how- 
ever, to assure that similar results would always occur. 

DISCUSSION 

There is little in mycological literature with regard to the condi- 
tions under which fruit bodies of mushrooms are produced in cul- 
ture. The extreme regularity of fructification of the species stud- 
ied by the writers has made it possible to present data of this 
kind in connection with conditions of temperature and hydrogen- 
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ion concentration. Optimum vegetative growth in a closed system 
favored quick and abundant reproductive development. 

An exceptionally high temperature is indicated as optimum for 
mycelial growth and for the production of sporophores. Does this 
hold only in the laboratory, or is this indicative of the tropical habit 
of the organism? Optimum temperatures of species of the tem- 
perate zone are known in only a few cases ; it is possible that the 
rarity with which temperate forms fruit in culture is due to the 
fact that the organisms need a temperature for that process consid- 
erably above that of the ordinary room in which preliminary ex- 
periments are usually carried out (20-22° C.). 

Cultures of the fungus studied did not appear to differ in vigor 
at the end of two years from the cultures, freshly isolated^ After 
four years, however, certain characteristics of the organism may 
have changed. The morphological characters of the fruit body 
have not yet altered, but the rate of growth and the percentage of 
cultures producing sporophores are not quite the same. 

SUMMARY AND CONCLUSIONS 

1. This paper contains data derived during the culture of a spe- 
cies of Coprinus (closely related to or identical with C. cubensis 
Berk. & Curt). 

2. The fungus requires an exceptionally high temperature for its 
optimum vegetative development (35° C.) and for the production 
of sporophores. 

3. Regularity of fructification in culture is well established. 
Even under somewhat variable conditions, sporophores produced 
on potato-dextrose agar appeared in 9 ± 1 days. 

4. Development of the fruit body is correlated with periods of 
the day. Young buttons begin to expand about 4:30 p.m.; the 
sporophores reach maturity in the early morning and old age in 
the late morning of the following day. 

5. In nutrient solution and on potato-dextrose agar the optimum 
initial pH for this Coprinus is 6.9. It often greatly changes initial 
pH values, usually to a more alkaline condition, and optimum fruit- 
ing takes place at a final pH of 7.9. Extreme acid pH values are 
changed to less acid or to alkaline ones, while alkaline conditions 
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usually remain unchanged or are changed to still more alkaline ones 
(although some of the most alkaline have been slightly lowered) 
during growth. 

6. The fungus does not effectively utilize nitrogen when it is 
applied alone, or with a carbon source (dextrose), in the form of 
amino-acids, urea, gelatine, or inorganic ammonium, nitrate, or 
nitrite salts. Better results are obtained, however, with complex 
protein materials. 

7. When applied with a nitrogen source (peptone) the fungus 
showed little specificity for carbohydrate groups, although the glu- 
coside and pentose were least efficient. 

8. Failure to grow on horse dung is a striking characteristic in- 
dicating that this may be a most unusual species of Coprinus. 
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MORE FLORIDA NOVELTIES" 

William A. Murrill 


Venenarius alliaceus sp. nov. 

Pileo convexo, 8 cm. lato, albo, odore alliaceo; sporis 13 X 4/^; stipite albo, 
floccoso, bulboso, 10 X 1. 5-2.5 cm. 

Pileus convex, about 8 cm. broad; surface white, smooth, shin- 
ing, decorated with a few volval fragments, margin entire, even, 
appendiculate ; context thin, white, unchanging, with a pronounced 
garlic odor; lamellae adnate, narrow, rather close, unequaJ, entire, 
white; spores sausage-shaped, smooth, hyaline, about 13x4/i; 
stipe tapering upward, floccose, solid, white, 10 X 1. 5-2.5 cm. ; bulb 
enormous, ovoid or slightly truncate, radicate, about 4 X 3.5 cm. ; 
volva limb 2 cm. high, partly carried aloft and the remainder col- 
lapsed against the stipe; veil thin, membranous, white, becoming 
more or less torn, but leaving an annulus ^t the apex. 

Type collected under a live-oak at the Tung-oil Mill on the New- 
berry Road, west of Gainesville, Fla., June 18, 1938 (No. P 16418), 
A very handsome species strongly suggesting Amanita cylindri- 
spora Beardslee, but having a decided odor -of wild onions and 
being entirely distinct from A, roanokensis Coker, which Beard.slee 
says is the same as his species. 

Venenarius praelongisporus sp. nov. 

Pileo convexo-plano, 7 cm. lato, glabro, albido, odore nullo ; sporis eloiigatis, 
glabris, 9-13 X 3-4 ; stipite pallido, 6-8 cm. longo ; volva magiia, alba, 
cupuliformi. 

Pileus convex to expanded, gregarious, about 7 cm. broad ; sur- 
face dry, smooth, glabrous, white or with a faint cream tint, margin 
even, entire ; context white, without odor ; lamellae adnate, narrow, 
close, white, becoming brownish witji age or on drying, the edges 
remaining white ; spores cylindric or oblong-ellipsoid, smooth, hya- 
line, 9-13 X 3-4 fi ; cystidia none ; stipe equal, white with a yellow- 
ish tint, squamulose above, about 6-8 cm. long and 8-12 mm. thick ; 

^ The specimens cited in this paper are deposited in the Herbarium of the 
Florida Agricultural Experiment Station, at Gainesville. 
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bulb abrupt, short-radicatc, about 1.5 cm. high and wide; volva 
flaring, white, with free limb; veil ample, white, either forming an 
apical annulus or becoming torn into large fragments. 

Type collected by W. A. Murrill in bare soil under a live-oak in 
Gainesville, Fla., May 16, 1938 (No. F 16108), Also collected by 
the author under a pine in Gainesville, Aug. 23, 1937 (F 15926), 
This species differs from V, roanokensis Coker in being free from 
the odor of chloride of lime and in having no volval fragments on 
its cap. At first sight it suggested to me V enenarius virostts of 
Fries. 

Venenarius solitariiformis sp. nov. 

Pilco convexo-subexpansf), 6-8 cm. lato, albido, gemmato; sporis elongatis, 
10-13 X 4-5 stipite tomentoso, albo, 3-4 X 1.3-1. 5 cm.; volva veloque 
cvaiicsccntibus. 

Pileus convex to subexpanded, solitary, 6-8 cm. broad; surface 
dry, white stained with cream, decorated with conspicuous, sharp, 
gemmate warts, especially on the disk, margin even, entire ; context 
white, without any odor of chloride of lime; lamellae just free, not 
rounded behind, arcuate, medium broad and medium distant, white 
to isabelline with white edges, few short ones; spores elongate, 
smooth, hyaline, granular, 10--13 X 4-5 /x ; stipe short, white, floc- 
cose-tomento.se, tapering upward, 3^ X 1.3-1.5 cm.; bulb ovoid, 
radicate, white, without volval limb; veil evanescent, remaining in 
fragments on margin and stipe but forming no annulus. 

Type collected by W. A. Murrill under an oak in Gainesville, 
Fla., Aug. 9, 1937 (No. F 16415), Also collected by the author 
under a pine in Gainesville, June 22, 1938 (F 16515), Resembling 
V. solitarius but having elongate spores. 

Venenarius subsolitarius sp. nov. 

Pileo convexo-expanso, 5-8 cm. lato, albo vel rosco-isabellino ; lamellis 
adnatis, albis, sporis 10-12 X 4-6 stipite albo, floccoso, volva et velo 
fragilibus. 

Pileus convex to expanded, scattered, gregarious or cespitose, 
5-8 cm. broad ; surface dry, white or rosy-isabelline, decorated with 
small ix)inted warts and floccose scales, margin even, appendiailate ; 
context thin, white, odorless; lamellae adnate, rather close, nar- 
row, white, fimbriate; spores subcylindric, smooth, hyaline, about 
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10-12 X 4-6 ft; stipe slender, tapering upward, enlarged and radi- 
cate below, white, floccose, 5-10 X 1-1.5 cm. ; volva and veil wholly 
friable. 

Type collected by W. A. Murrill in mixed oak and pine woods 
at Gainesville, Fla., June 1, 1938 (No. F 16449). Also collected 
here by the author three other times under pine and once under oak 
(F 16405, F 16462, F 16450, F 16482). The spores are too elon- 
gate for V. solitarius and the gills too white for V. praelongisporus. 

Venenarius virosiformis sp. nov. 

Pileo convcxo-plano, 6-8 cm. lato, glabru, albu, nun striato; lainellis adnatis, 
sporis elongatis, 12X6 m; stipite albo, bulboso, 8-9 X 1-1.5 cm., annulo 
amplo, volva magna. 

Pileus convex to plane, solitary, 6-8 cm. broad ; surfa’ce slightly 
viscid when wet, smooth, glabrous, white, margin even, entire ; con- 
text thin, white, unchanging, with a distinct odor of chloride of 
lime ; lamellae adnate, decurrent to the annulus in 1-3 raised lines, 
unequal, rather narrow, close or medium close, white, the edges 
fimbriate, finely serrate or much eroded; spores oblong-ellipsoid, 
smooth, white, with granular contents, about 12 X 6 ft; basidia very 
large and granular; cystidia none; stipe equal above the bulb or 
slightly tapering upward, smooth, glabrous, white, 8-9 X 1-1.5 
cm. ; bulb subglobose, white, not radicate, about 2.5 cm. wide and 
high; volva limb either spreading or collapsed, lobed or ragged, 
1-1.5 cm. high; annulus 1-2 cm. from tlVe apex, simple, mem- 
branous, aniple, persistent, white. 

Type collected by W. A. Murrill under a live-oak in Gainesville, 
Fla., May 26, 1938 (No. F 16229). Also collected by the author 
on a spaded lawn in Gainesville, May 25, 1938 (F 162 5 S). Sug- 
gesting Amanita virosa Fries, but having elongate spores and the 
odor of chloride of lime. From A. Gwyniana Coker the spores 
and adnate gills distinguish it. 

Venenarius fraternus sp. nov. 

Pileo convexo-expanso, 2-4 cm. lato, viscido, mcllco, disco subfuligineo ; 
lamellis albis, sporis 6 X 4.5 /a ; stipite ro’seo-isabellino, floccoso, 6-7 cm. longo, 
annulo albo, persistentc. 

Pileus convex to exi)anded, closely gregarious, 2-4 cm. broad; 
surface viscid, with few volval fragments, not striate, dull melleous 
with subfuliginous disk ; context thin, white ; lamellae free, broad. 
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crowded, white, the edges fimbriate ; spores ovoid, smooth, hyaline, 
about 6 X 4.5 /i ; stipe slender, equal above the small bulb, whitish- 
floccose, rosy-isabelline throughout, 6-7 X 0.5-0.8 cm. ; volva 
fragile; annulus superior, about 2 cm. from the apex, white, mem- 
branous, persistent. 

Type collected by W. A. Murrill under a laurel oak in Gaines- 
ville, Fla., June 7, 1938 (No. F 16376). Also collected by the au- 
thor under an oak in Gainesville, June 8, 1938 (F 16377). Grow- 
ing close together in small groups of three or four hymenophores. 
Much smaller than V. flavoruhescens (Atk.) Murr., neither gib- 
bous nor striate, and the stipe rosy-isabelline throughout. 

Venenarius gemmatus volvatus var. nov. 

Pileo glabro, striato ; sporis 10-12 X 6-8 /i ; volva lobata, 2 cm. ; annulo 
magno, persistente. 

Pileus convex to nearly plane, solitary, about 8 cm. broad ; sur- 
face glabrous, without volval fragments, cremeous, dark isabelline 
on the disk, margin almost white, entire, distinctly striate for 1-2 
cm. ; lamellae adnexed, unequal, crowded, entire, white and drying 
white ; spores ovoid, smooth, hyaline, granular, 10-12 X 6^ fi ; 
stipe tapering upward, smooth, white, floccose above and subgla- 
brous below, about 12-16 cm. long and 6-10 mm. thick; bulb ovoid, 
white, 3 cm. high and 2.5 cm. thick ; volva limb lobed, about 2 cm. 
high, flaring or collapsed; annulus large, membranous, white, per- 
sistent, fixed about 3 cm. from the apex. 

Type collected by W. A. Murrill under a live-oak in Gainesville, 
Fla., May 28, 1938 (No. F 16224). Also collected by the author 
in oak-pine woods near Gainesville, May 29, 1938 (F 16216). 

This is quite distinct from the northern plants I have seen in 
having a large volva similar to that of A. venia with no patches on 
the cap. This was true of at least twenty-five hymenophores 
picked during pne afternoon in a woodland near Gainesville. Only 
one specimen of the typical form of A. gemmata had been found 
at that time but it appeared in abundance two weeks later under 
evergreen oaks, exhibiting all the variations so characteristic of the 
species. 

Venenarius suballiaceus sp. nov. 

Pileo convexo-expanso, 3-4 cm. lato, albo; lamellis liberis, sporis globosis, 
6 m; stipite albo, 9 X 0.5-1 cm., atumlo albo, persistente. 
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Pileus convex to expanded, scattered, 3-4 cm. broad; surface 
slightly viscid, smooth, white, glabrous, margin even, entire; con- 
text thin, white, unchanging, with a strong garlic odor; lamellae 
just free, without connecting ridges, close, entire, white, unchang- 
ing ; spores globose or subglobose, smooth, hyaline, apiculate, granu- 
lar, about 6 ft ; stipe subequal above the deeply buried bulb, slender, 
subglabrous, smooth, white, 9 X 0.5-1 cm. ; bulb ellipsoid, volva 
limb lobed; annulus white, membranous, thin, weak, attached at 
the very apex or near it and hanging like a wet skirt. 

Type collected by W. A. Murrill in mixed woods of live-oak and 
loblolly pine at Gainesville, Fla., June 22, 1938 (No. F 16495), 
Suggesting A, verna but having smaller spores and a strong garlic 
odor, which persists for a time at least in the dried specimens. In 
A, alliacea the spores are elongate. 

Lepiota subfulvastra sp. nov. 

Pileo convexo, umbonato, caespitoso, 1-1.5 cm. lato, latcricio-squamuloso ; 
lamellis albis, sporis 6-7 X 3-4 /a; stipite bulboso, 1.5 cm. longo, annulo 
persistente. 

Pileus convex, umbonate, cespitose or gregarious, 1-1.5 cm. 
broad ; surface dry, pallid, squamulose, the scales and umbo lateri- 
cious, margin entire, not at all striate ; context membranous, pallid, 
unchanging ; lamellae free, attached to a collar, ventricose, medium 
distant, unequal, entire, white, unchanging ; spores ellipsoid, smooth, 
hyaline, 6-7 X 3-4 /i ; stipe equal above the small bulb, subglabrous, 
smooth, pallid, or pale latericious, especially below, 1.5 X 0.1 cm.; 
annulus superior, membranous, white above, rosy-isabelline below. 

Type collected by W. A. Murrill on an exposed bank in Gaines- 
ville, Fla., June 6, 1938 (F 16446). Very pretty with its small red 
umbo and reddish scales, usually growing in clusters of three or 
four hymenophores. 

Lepiota subrhodopepla sp. nov. 

Pileo expanse, 3-4 cm. lato, striato, squamuloso, albo, disco isabellino; 
lamellis liberis, albis, rubescentibus ; sporis 5-6 X 4-5 M ; stipite glabro, albo, 
rubescente, 3-6 cm. longo ; annulo albo, nibescente. 

Pileus convex to expanded, not umbonate, solitary, 3-4 cm. 
broad; surface long-striate, dry, squamulose, white, isabelline on 
the disk, becoming pink about the margin on drying ; context thin, 
white, pink when dry ; lamellae free, narrow, crowded, white, pink 
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when dry, whitish-fiinbriate on the edges; spores subglobose to 
broadly-elliiisoid, smooth, hyaline, uniguttulate, 5-6 X 4—5 ; cys- 
tidia none; stipe long, slender, tapering upward from an abruptly 
bulbous base, smooth, glabrous, white, dark-pink when dry, 3-6 
X 0.3-0.4 cm. ; annulus median, membranous, persistent, loosely 
attached, white, changing to pink on drying. 

Type collected by W. A. Murrill on a lawn in Gainesville, Fla., 
June 1, 1938 (No. F 16235). Also collected by the author on a 
lawn in Gainesville, June 3, 1938 (F 16375). Suggesting Lepiota 
rhodopepla Morgan but having narrow, crowded gills and shorter 
spores. The color of the dried gills is a beautiful dark-roseous 
shade. 

Gymnopus subagricola sp. nov. 

Pilco convexo, 1 cm. lato, isabellino, glabro; lamellis adnatis, palHdis; 
stipite glabro, 2-3 X 0. 1-0.2 cm. 

Pileus regularly convex, not fully expanding, gregarious, scarcely 
1 cm. broad ; surface dry, smooth, glabrous, isabelline or pale rosy- 
isabelline, margin even, entire, becoming hygrophanous and dis- 
colored; context thin, discolored under the cuticle, pallid below, 
with pleasant odor and mawkish flavor, becoming slightly astrin- 
gent; lamellae adnate with decurrent tooth, subdistant, unequal, 
broad, entire, pallid to discolored; spores smooth, hyaline, scarce, 
3-4/1 long; stipe enlarged and white at the apex, subequal and 
rosy-isabellinc below, smooth, glabrous, 2-3 X 0. 1-0.2 cm. 

Type collected by W. A. Murrill on a road through oak woods in 
Gainesville, Fla., June 24, 1938 (No. F 16323). One of the in- 
conspicuous things that most persons would overlook or ignore. 

Gymnopus Tricholoma sp. nov. 

Pileo convexo-depresso, 1 cm. lato, tomentosulo, albido, disco isabellino; 
lamellis sinuatis, subdistantibus, sporis ellipsoideis, 6^7 X 4-5 /* ; stipite albo, 
cartilaginco, 1.5-2 X 0.2-0.3 cm. 

Pileus convex to depressed, gregarious, 1 cm. or less broad ; sur- 
face minutely tomentose, dry, smooth, pallid, isabelline on the 
disk, margin even, entire; context thin, white, odorless; lamellae 
sinuate, rather distant, broad, equal, entire, pallid ; spores ellipsoid, 
inequilateral, smooth, hyaline, 6-7 X 4-5 /t; stipe tapering upward, 
compressed, smooth, finely fibrillose, white, cartilaginous, 1.5-2 
X 0.2-0.3 cm. 
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Type collected by W. A. Murrill under a pine in Gainesville, 
Fla., June 7, 1938 (No. F 16386), Suggesting Tricholoma but 
having a cartilaginous stem. 

Hydrocybe foliirubens sp. nov. 

Pileo conico, 1-1.5 cm. lato, purpureo-rubro ; lamellis ochrolcucis, rube- 
scentibus, sporis 8-10 X 4 m ; stipite rubro et flavo, 3-4 X 0.1-0.15 cm. 

Pileus conic, gregarious, 1-1.5 cm. broad; surface dry, smooth, 
glabrous, purplish-ruber, more or less blackish-chestnut on drying, 
margin entire, even ; context very thin, odorless ; lamellae distant, 
equal, narrow behind, very broad at the tip, entire, ochroleucous, 
becoming miniatous on drying ; spores elongate, obliquely apiculate, 
uniguttulate, smooth, hyaline, 8-10 X 4 /a ; stipe very slender, equal, 
smooth, glabrous, red above, yellow below, slightly greenish at the 
very base, 3-4 X 0.1-0.15 cm. ' 

Type collected by W. A. Murrill on a lawn under an oak in 
Gainesville, Fla., June 8, 1938 (No. F 16432), Resembling H, 
conica in shape but much smaller and the gills turn red instead of 
black. A beautiful, dainty species without any near relatives in 
this country. 

Omphalina floridana sp. nov. 

Pileo convexo-depresso, umbilicato, 8-13 mm. lato, albo, glabro; lamellis 
distantibus; sporis 5 X 3m; stipite albo, glabro, 1-1.2 X 0.1-0.2 cm. 

Pileus convex to depressed, umbilicate,' gregarious, 8-13 cm. 
broad; surface somewhat uneven, glabrous, white, margin even, 
entire, incurved when young ; context very thin, white, unchanging, 
fleshy, decidedly farinaceous in odor and taste; lamellae strongly 
decurrent, white, narrow, inserted, distant, none forked, edges thin, 
entire ; spores ellipsoid, smoth, hyaline, about 5 X 3 ft ; stipe equal 
or subequal, cartilaginous, smooth, glabrous, white, 1-1.2 cm. long, 
1-2 mm. thick. 

Type collected by W. A. Murrill on open bare ground in Gaines- 
ville, Fla., May 31, 1938 (No. F 16223), Suggesting at first sight 
a tiny Clitocybe dealbata. Several score of the little white hy- 
menophores were found after a heavy rain. 

Lactaria arcuata sp. nov. 

Pileo Qonvexo-depresso, 6 cm. lato, albo, glabro; lamellis albis, arcuatis, 
lacte .allk, piperata; sporis verruculosis, subglobosis, 4-6 m longis; stipite 
albo,J|p^ve, 2.5 X 1.5 cm. 
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Pileus convex to depressed, solitary, 6 cm. broad; surface 
slightly viscid when moist, rough, glabrous, white, margin entire, 
even, thin, soft, involute; context and latex white, unchanging, 
moderately acrid at once, at length bitter ; lamellae adnate or slightly 
decurrent, narrow, strongly arched, rather close, a few forked and 
a few inserted, white, unchanging, edges mostly entire ; six)res sub- 
globose, verruculose, white, 4-6 /ll long; stipe very short, sub- 
glabrous, white, unchanging, equal, 2.5 X 1.5 cm. 

Type collected by W. A. Murrill under a laurel oak in Gaines- 
ville, Fla., June 15, 1938 (No. F 16366). White throughout, even 
when dried. Gills finely arched ; spores much smaller than in most 
of our white species. 

Russula subalbidula sp. nov. 

Pileo convexo-depresso, 6-10 cm. lato, glabro, albo, disco cremeo, sapore 
piperato; sporis globosis vcl subglobosis, crcmco-albis, 6-8 M longis; stipite 
albo, glabro, 4 X 1.5-2 cm. 

Pileus convex to plane or somewhat depressed, not umbonate, 
gregarious, 6-10 cm. broad ; surface smooth, glabrous, slightly vis- 
cid when moist, white with cremeous center, entirely cremeous in 
age or on drying, pellicle not separable, margin entire, rarely stri- 
ate ; context firm, white, odorless, soon rather acrid ; lamellae rather 
narrow, crowded, equal, adnexed, entire, milk-white, becoming 
dingy yellowish-white with age; spores globose or subglobose, 
closely and conspicuously echinulate, creamy-white, 6-8 long; 
stipe tai^ering upward or sometimes equal, short, smooth, glabrous, 
milk-white, 4 X 1.5-2 cm. 

Type collected by W. A. Murrill on a lawn under laurel oaks in 
Gainesville, June 4, 1938 (No. F 16403). Abundant under ever- 
green oaks in Gainesville early in June, 1938, and collected several 
times by the author. Its color and acrid taste at first suggested 
R, albidula, which grows commonly under pines and cedars, but 
it diflFers in shape, spore characters, habitat, taste, the color of the 
disk, and the adnate pellicle. Sterile cells are abundant on the 
edges of the gills, projecting about 30 /a. 

Russula subdensifolia sp. nov. 

Pileo convexo-depresso, 7 cm. lato, glabro, cremeo, tuberculato-striato, sub- 
nigricante, sapore grato ; sporis albis, spinulosis, 6-7 longis ; stipite glabro, 
albo ad cinereo, 7 X 1.5-2 cm. 
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Pileus convex to depressed, solitary, 7 cm. broad ; surface 
slightly viscid when wet, glabrous, cremeous, margin entire, widely 
tuberculate-striate ; context thin, white, mild, odorless ; lamellae ad- 
nate, rather close, of medium width, mostly equal, entire, pallid; 
spores subglobose, spinulose, hyaline, 6-7 fi long ; cystidia none ; 
stipe subequal, smooth, glabrous, milk-white, 7 X 1.5-2 cm. On 
drying the surface of the pileus becomes pale umbrinous, while the 
lamellae and stipe become cinereous. 

Type collected by W. A. Murrill under a live-oak in Gainesville, 
Fla., June 1, 1938 (F 16447). This species has characters in com- 
mon with R. decolorans and also with the group to which R. densi- 
folia belongs. The spores are conspicuously s])inulose. One is 
hardly prepared for the entire change in color on drying. 

Russula subincarnata sp. nov. 

Pilec) convexo-deprosso, 5 cm. lato, viscido, striato, incarnato, sapore grato ; 
lamellis distantibus, sporis stramincis, globosis, echinulatis, 7~S ; stipite roseo, 
3X1 cm. 

Pileus convex to slightly depressed, solitary, 5 cm. broad; sur- 
face slightly viscid, glabrous, coarsely and conspicuously striate, 
peeling readily, uniformly dull incarnate, margin entire; context 
thin, sweet, white, rosy under the cuticle; lamellae adnate or 
slightly decurrent, equal, a few forked, broad, distant, entire, white 
to stramineous; spores stramineous in mass, globose, strongly 
echinulate, 7-8 fi ; stipe subequal, smooth, glabrous, roseous, 3X1 
cm. 

Type collected by W. A. Murrill under a pine in Gainesville, 
Fla., June 8, 1938 (No. F 16448). A rare species of unusual ap- 
pearance, with its red, striate cap, rosy stem, and distant gills. 

Russula subfiava sp. nov. 

Pileo convexo-expanso, 6 cm. lato, glabro, viscido, ochroleuco, margine 
striato; sapore grato; sporis albis, globosis, 6 At; stipite albo, glabro, 6-7 
X 1-2 cm. 

Pileus convex to slightly depressed, gregarious,, about 5-6 cm. 
broad ; surface smooth, glabrous, viscid when wet, peeling readily, 
uniformly ochroleucous ; margin entire, striate for 5 mm. or more ; 
context white, unchanging, mild, odorless ; lamellae adnexed, rather 
close, narrow, half of them forked at the base, very few inserted, 
white with a pale-yellowish tint ; spores white, globose, echinulate 
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about 6/x; cystidia none; siipt smooth, glabrous, milk-white, 
stuffed, ^7 X 1-2 cm. 

Type collected by W. A. Murrill under a live-oak in Gainesville, 
Fla., May 30, 1938 (No. F 16256). Suggesting the somewhat 
mythical R. flava Romell but differing in several ways. A pretty 
plant when fresh, with its pale-yellow cap and pure- white wStem, but 
the colors fade a little on drying. 

Russula Westii sp. nov. 

Pileo convexo-depresso, 3-4 cm. lato, glabro, albo, sapore grato; sporis 
cremeis, 7X5/*; stipitc albo, glabro, 2-2.5 X 1-1.5 cm. 

Pileus convex to depressed at the center, gregarious, 3—4 cm. 
broad; surface slightly viscid, smooth, glabrous, uniformly white, 
pale yellowish when dry, cuticle adnate, margin entire, even; con- 
text firm, rather thick, sweet and nutty, odorless, white, unchang- 
ing; lamellae white, adnate, medium broad, close, entire, many 
forked at the base; spores cremeous in mass, broadly ellipsoid, 
minutely verrucose, uniguttulate, 7x5/*; stipe short, equal or 
subequal, smooth, glabrous, white, unchanging, stuffed, about 
2-2.5 X 1-1.5 cm. 

Type collected by Erdman West under an oak in Gainesville, 
Fla., June 9, 1938 (No. F 16404). A small, neat species, white 
throughout but with cremeous spores. The flavor is sweet and 
nutty without any later unpleasantness. Mr. West examined the 
spores for me under high magnification. They are unusual for 
the genus. 

Entoloma alachuanum sp. nov. 

Pileo convexo-expanso, cespitoso, 2.5 cm. lato, umbrino, striato, sapore 
farinaceo; sporis valde angulatis, 7-8/*, stipite glabro, pallidiore, 3-4 X 0.2- 
0.3 cm. 

Pileus convex to expanded, papillate, cespitose, about 2.5 cm. 
broad, surface glabrous, umbrinous with fuliginous umbo, margin 
entire, striate; context thin, white or pallid, odorless but with 
strongly farinaceous taste; lamellae sinuate or adnate with decur- 
rent tooth, unequal, rather distant, of medium width, entire, pallid 
to dark-pink; spores decidedly angular, apiculate, usually 1-2 gut- 
tulate, pink, 7-5/* in diameter; stipe fleshy, equal, smooth, gla- 
brous, shining, pale avellaneous or pale fumose, 3-4 X 0.2-0.3 cm. 
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Type collected by W. A. Murrill in an open pasture south of 
Gainesville, Fla., June 3, 1938 (No. F 16509). A small, dark, 
clustered species with a decidedly farinaceous flavor. The spores 
are beautifully polygonal, about as broad as long, with a prominent 
apiculus. 

Entoloma pernivosum sp. nov. 

Pileo convexo-expanso, albo, subglabro, non striato, l.S-2 cm. lato; sporis 
angulatis, pallidis, 8 X 5 ; cystidiis 35-45 X 10-15 /*, fusoideo-ventricosis 
apice lobatis ; stipitc glabro, albo, subbulboso, 3 X 0.3-0.5 cm. 

Hymenophore snow-white throughout; pileus convex to ex- 
panded, not umbonate, gregarious, about 1.5-2 cm. broad; surface 
uneven, not striate, very slightly innate-fibrillose, margin entire; 
context thin, without odor or taste; lamellae adnate or adnexed, 
unequal, rather narrow, medium close, entire; spores ellipsoid in 
outline, angular, uniguttulate, very pale, about 8 X 5 ft ; cystidia 
flask-shaped, capitate, with lobed apex, abundant, about 35-45 
X 10-15 ft; stipe smooth, glabrous, equal above the slightly en- 
larged base, about 3 X 0.3-0.5 cm. 

Type collected by W. A. Murrill on a lawn in Gainesville, Fla., 
May 26, 1938 (F 16220). A white species without close relatives. 
The cystidia suggest ovaries with sessile, lobed stigmas. 

Pluteus citrinus sp. nov. 

Pileo convexo, umbonato, squamuloso, citrino, 5 cm. lato ; sporis subglobosis, 
5-6 ft, cystidiis 30 X 12 m ; stipite glabro, cremeo, 4 X 0.5-0.8 cm. 

Pileus convex to subexpanded, solitary, 5 cm. broad ; surface dry, 
slightly innate-fibrillose, citrinous, finely squamulose and isabelline- 
flavous on the low, broad umbo ; margin even, entire, concolorous ; 
context firm, white, unchanging, taste nutty ; lamellae free, rounded 
behind, rather broad, medium close, 2-3 times inserted, entire, soon 
rose-colored ; spores broadly ellipsoid or subglobose, smooth, pink, 
5-6 ft long; cystidia tapering from a swollen base, hyaline, pointed, 
abundant, about 30 X 12 ft ; stipe enlarged above and below, gla- 
brous, slightly striate, solid, cremeou§, 4 X 0.5-0.8 cm. 

Type collected by W. A. Murrill on an oak log at Magnesia 
Springs, Alachua Co., Fla., May 22, 1938 (No. F 16251). A 
strikingly beautiful species related to P. leoninus (Schaeff.) Quel. 
tyut with smaller spores and the margin not at all striate. 
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Galerula caespitosa sp. nov. 

Pileo semiglobato, caespitoso, 1.5 cm. lato, micaceo, striato; sporis el- 
lipsoideis, 11-13 X 6-7/*; stipite albo, glabro, 2-4 X 0. 1-0.3 cm. 

Pileus hemispheric, not fully expanding, strictly cespitose, 1.5 
cm. broad; surface dry, pulverulent, glistening like mica, long- 
striate, uniformly pale rosy-isabelline or avellaneous, margin en- 
tire; context very thin, pallid; lamellae squarely adnate, narrow, 
crowded, unequal, pallid to fulvous, whitish on the edges; spores 
ellipsoid, smooth, yellowish-brown, 11-13 X 6-7 /x; stipe slender, 
equal, smooth, glabrous, white, 2-4 X 0. 1-0.3 cm. 

Type collected by W. A. Murrill under an oak in Gainesville, 
Fla., May 29, 1938 (No. F 16389). Also collected by the author 
on a chip in a sawdust pile in Gainesville, June 1, 1938 (F 16437). 
Near G. Kellermani (Peck) Murr. but definitely cespitose and 
having longer spores. 

Galerula floridana sp. nov. 

Pileo conico-subexpanso, 2-5 cm. broad, isabellino, glabro; sporis ovoideis 
vel ellipsoideis, 8-9 X 6-7 /* ; stipite longo, radicato, pallido, 7-10 X 0.1-0.3 cm. 

Pileus conic to subexpanded, solitary, 2-5 cm. broad; surface 
dry, smooth, glabrous, uniformly isabelline, margin entire, even, 
upturned with age; context thin, pallid, odorless; lamellae adnate 
or adnexed, narrow, close, unequal, entire, soon becoming pale 
fulvous; spores ovoid or ellipsoid, truncate, smooth, yellowish- 
brown, uniguttulate, 8-9 X ^7 /* ; stipe long, slender, equal, 
smooth, glabrous, long-radicate, pallid, 7-10 X 0. 1-0.3 cm. 

Type collected by W. A. Murrill in sandy so*il under trees in 
Sugarfoot Hammock, near Gainesville, Fla., June 5, 1938 (No. 
F 16435). Also collected by the author in oak woods at Gaines- 
ville, June 3, 1938 (F 16387). This species has the typical Galera 
form when young but in age assumes the shape of a hat with high 
crown and upturned brim. The stem is long-radicate as in CoU 
lybia radicata. 

Drosophila floridana sp^ nov. 

Pileo convexo-subexpanso, fulvo, tomentosulo, 1-1.5 cm. lato, margine 
appendiculato; lamellis adnatis; sporis 7X5/*; stipite 2 X 0.2-0.4 cm. 



446 


Mycologia, Vol. 33, 1941 


Pileus hemispheric to broadly convex, not fully expanding, not 
umbonate, gregarious, 1-1.5 cm. broad; surface hygrophanous, not 
viscid, smooth, tomentulose, uniformly fulvous; margin conspicu- 
ously appendiculate with a white fringe; context thick, white, un- 
changing, sweet, nutty; hymenium plane, pallid, soon becoming 
purplish ; lamellae broadly adnate with a slight notch, several times 
inserted, medium close, quite broad, the edges densely fringed with 
long, pointed, hyaline, sterile cells; spores ellipsoid, smooth, dark 
purplish-brown, about 7 X 5 /i ; stipe equal or subequal, smooth, 
glabrous and white above, floccose and yellowish below, fistulose, 
pallid within, about 2 X 0.2-0.4 cm. 

Type collected by W. A. Murrill on open bare ground in Gaines- 
ville, Fla., May 31, 1938 (No. F 16227). A small, shapely species 
with a conspicuous white fringe on the margin of a fulvous cap. 
In very young stages the white veil is continuous but it soon breaks 
up into small fragments. In older stages the marginal zone may 
become ochraceous while the disk remains fulvous. 

Stropharia bilamellata tomentosa var. nov. 

Pileo isabellino, tomciitoso ; sporis 6-8 X 4-5 M. 

Pileus convex to hemispheric, solitary, 4 cm. broad; surface 
smooth, dark isabelline, densely tomentose ; context thick, isabelline, 
mild ; lamellae sinuate ; spores ovoid or ellipsoid, 6-8 X 4-5 /i ; stipe 
stout, 1.3 cm. thick. 

Type collected by W. A. Murrill under an oak in Gainesville, 
Fla., May 28, 1938 (No. F 16230). Very different from the typi- 
cal smooth, white or pale-yellowish form so common on southern 
lawns. 

Agaricus pocillator sp. nov. 

Pileo convexo-expanso, 7-10 cm. lato, albo, squamuloso, disco umbrino; 
sporis ovoideis, 4-5 X 3 ; stipite albo, 6-8 X 0.6-0.8 cm. 

Pileus truncate-convex to plane, gregarious or subcespitose, 7-10 
cm. broad; surface dry, smooth, white, decorated with minute, 
dark, floccose scales, fuscous on the disk ; context thin, white, un- 
changing, sweet, edible ; lamellae close, rather narrow, white, turn- 
ing pink and finally blackish-brown; spores ellipsoid, smooth, 
purplish-brown, about 4-5 X 3 ft ; stipe slender, 6-8 X 0.6-0.8 cm., 
smooth, subglabrous, white, enlarged at the base, usually in the 
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form of a shallow cup about 1.5 cm. broad and 4 mm. high; an- 
nulus apical, membranous, ample, persistent, simple, white. 

Type collected by W. A. Murrill under a laurel oak in Gaines- 
ville, Fla., June 4, 1938 (No. F 16476), Also collected by various 
])ersons under hardwoods in and about Gainesville {F 16428, F 
16352, F 16344, F 16277, F 16477, F 16429, F 16353), This is 
a shade-loving species, attractive in appearance and excellent for 
the table. The cup at the base of the stem is quite remarkable and 
unexpected. In drying, the cup usually becomes finely rimose- 
striate from the splitting of the cuticle and the disk turns almost 
black. 

Agaricus projectellus sjl nov. 

Pileo convexo-plano, 0-8 cm. lato, glabro vel squamuloso; lamellis pallidis, 
sporis ellipsoideis, 5.5-6 X 3.5-4/*; stipitc 5-8 cm. longo. 

Pileus convex to plane, gibbous at times, scattered or gregarious, 
6-8 cm. broad; surface dry, smooth, white, sometimes cremeous 
on the disk, glabrous or with minute, erect, floccose scales ; margin 
])rojecting 5 mm. at times; context white, unchanging, sweet, edi- 
l)le ; lamellae narrow, crowded, ])allid for some time before turning 
pink, finally purplish-brown; spores ellipsoid, smooth, purplish- 
brown, uniguttulate, 5.5-6 X 3.5-4 /x; stipe smooth, white, subgla- 
brous, subequal, 5-8 X 0.8-1. 5 cm.; annulus white, median, ample. 

Type collected by E. West, L. Arnold and W. A. Murrill in a 
pasture south of Gainesville, Fla., June 3, 1938 (No. F 16219), 
Also collected here several times by the author {F 16431, F 16507, 
F 16355, F 16299, F 16430, F 16506) on lawns and in pastures, 
where it is mistaken by mycophagists for Agaricus campester. 
The young gills, however, are whiter; the margin more projecting; 
and the spores considerably shorter than in the common meadow 
mushroom. 

Agaricus subplacomyces badius var. nov. 

Pileo convexo-expanso, 6-12 cm. lato, albo, badio-squamuloso ; sporis 
5-6 X 3-3.5 /* ; stipitc albo, bulboso, 5-10 X 0.8-2 cm. ; annulo albo, amplo, 
persistente. 

Pileus convex to expanded, not umbonate, gregarious, 6-12 cm. 
broad; surface dry, white, conspicuously squamulose, the scales 
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and disk bay ; margin entire, even ; context rather thick, white, un- 
changing, fragrant, nutty; lamellae free but not remote, rounded 
behind, medium broad, rather close, entire, white when young; 
spores ellipsoid, smooth, uniguttulate, purplish-brown, 5-6 X 3- 
3.5 fi; stipe tapering upward from an ovoid bulb, glabrous above 
the annulus, floccose below, smooth, white, stuffed to hollow, 5-10 
X 0.8-2 cm. ; annulus superior, membranous, white, persistent. 

Type collected by W. A. Murrill under a live-oak in Gainesville, 
Fla., June 7, 1938 (F 16402). A common species here and col- 
lected several times about Gainesville in quantity for food, being 
of excellent flavor even in the raw state. It differs from A. placo- 
myces in its shorter, thicker stem, bay disk and scales, and fragrant 
odor. 


NEW COMBINATIONS 

For those using Saccardo’s nomenclature the following new com- 
binations are made: 

Drosophila kloridana = Hypholoma floridanum 
Galerula caespitosa = Galera ca^spitosa 
Galerula kloridana = Galera floridana 
Gymnopus subagricola = Collybia subagricola 
Gymnopus Tricholoma = Collybia Tricholoma 
Hydrocybe foliirubens = Hygrophorus foliirubens 
Omphalina kloridana = Omphalia floridana 
Venenarius alliaceus = Amanita alliac'ea 
Vene/^arius fraternus = Amanita fratema 
Venenarius praelongisporus =f Amanita praelongispora 
Venenarius solitarhformis — Amanita solitariiformis 
Venenarius suballiaceus == Amanita suballiacea 
Venenarius subsolitarius = Amanita subsolitaria 
Venenarius virosiformis = Amanita virosiformis 

Florida Agricultural Experiment Station, 

Gainesville, Fla. 



NOTES AND BRIEF ARTICLES 


Water Moulds as a Source of Infection by Pathooenic 
Species of Phytophthora 

In a paper entitled: “ The Invalidity of Pythiomorpha ” (Trans. 
Brit. Myc. Soc. vol. XXV, where the argument can be read in full), 
the authors demonstrate beyond doubt that the reported occur- 
rences of Pythio7norpha spp. are in reality records of species of 
Phytophthora (or, rarely, of Pythium) found growing saprophyt- 
ically in water. Until recently Phytophthora has not been known 
as a genus including water moulds, the reason no doubt being that 
when grown in water, species of Phytophthora tend to produce the 
proliferating sporangium, a feature claimed as the diagnostic char- 
acteristic of '' Pythiomorpha'* It now appears that just as para- 
sitic species of Phytophthora can lead a saprophytic existence in 
the soil, so they may abide saprophytically in water. 

The authors are now collecting strains of Pythiomorpha " from 
all available sources and endeavouring to isolate and identify them, 
expecting them, for the most part, to be readily assigned to known 
species of Phytophthora, They would recommend that collectors 
of water moulds all over the world should proceed with caution in 
the naming of water moulds with a ''Pythiomorpha" habit, and 
report any disease-causing species of Phytophthora they may iso- 
late from water. They would be interested to hear of any such 
isolations. — E. M. Blackwell and G. M. Waterhouse 


Is Shiitake a Cortinellus? 

The taxonomic position of one of the most important edible 
fungi of the world, the East Asiatic Shiitake (jap. shii, pronounce: 
she-e = Pasania ; take = mushroom) was quite obscure when I 
had the opportunity of observing fresh material on my travel 
through Japan. 

Some authors did not even distinguish the Shiiitake from the 
Matsu-take (jap. matsu = pine; take = mushroom), the Matsu^ 
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take being a species of Tricholoma, a fonii of the T. caligatum — 
group, and, as I believe now, perhaps identical with it. 

The real Shiitake were sold in January and February on the mar- 
kets of Kobe, Osaka, Kyoto and Tokyo in fresh and also in dried 
conditions. It is in cultivation in Japan and gives fruit bodies in 
all seasons. It has nothing in common with a Tricholoma, I 
bought some characteristic specimens and dried them after macro- 
scopical analysis. The dried material reminded me of some dried 
exsiccata of Cortinellus Shiitake, I had examined in European 
herbaria. Some years ago I stated that Shiitake from our collec- 
tions belongs to the genus Lent inns but I was afraid that there 
might have been some mistake in the determination of the speci- 
mens examined by me. The anatomic analyses I made in The 
New York Botanical Garden confirmed my opinion that die Cor- 
tinelliis of the European collections and the Shiitake from the 
Japanese markets are one and the same species. 

Why cannot this species be a Cortinellus f The answer is : 

Cortinellus in the original idea of Roze chiefly corresponds to 
a group of veiled Tricholoma, In the modern conception, adopted 
in my system of the Agaricales,^ Cortinellus is restricted to Cor- 
tinellus bulbiger, an isolated species which, according to my special 
studies, has not only a CortinariusAike appearance and spore form 
but also yellowish spore powder and thick spore walls. Shiitake 
has non bulbus (in general nothing like a Cortinarius) ellipsoid- 
cylindrical spores with very thin membranes. The color of the 
spores is pure white. 

Therefore, there is no doubt that Shiitake is not a Cortinellus in 
the sense of Cortinellus bulbiger. But, perhaps, it is a '' Corti- 
nellus of the Tricholoma vaccinum-ty^^l 

Tricholoma vaccinum and allied species have short spores, no 
thick walled hyphae, no clamp-connections, and they never grow 
on wood. Shiitake grows on wood of deciduous trees. Its hyphae 
are principally thick-walled and always have clamp-connections; 
its spores are almost cylindrical. Also the character of the surface 
h3rphae of the pileus is quite different.® 

^ Singer, R. Das System der Agaricales. Ann. Myc. 34 : 286. 1936. 

* I have to express my gratitude to Dr. Seaver, who was kind enough to 
alldiv me the privilege of studying my Japanese material in the herbarium 
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The only genus with which Shiitake shows an evident affinity is 
Lentinus, The following description, made from our Japanese 
specimens cannot fail to convince one that all diagnostic characters 
of this mushroom indicate Lentinus: 

Lentinus edodes (Berk, non Schrot.) Singer, comb. nov. 

Pileus light-brown or dark-brown with a somewhat reddish- 
brown tinge, scales and center dark, more pale-brown in young 
specimens at the margin; dry, with innate, triangular or areolatc, 
small or large scales, often fissured in areas or with large white 
longitudinal fissures, with a colorless to pale-brownish cortina on 
and near the very acute margin of young fruit bodies, then glabrous 
and only sometimes with a narrow tomentose marginal zone, con- 
vex, later depressed around the convex center, sometimes plane or 
slightly depressed at last, often really umbonate, 50-1 10 mm (4- 
20 cm sec, Imai). — No true epicutis; hyphae of the scales fila- 
mentous, interwoven. 

Lamellae pale-whitish, later often with reddish-brown spots, 
especially, where handled, finally with an extremely faint grayish 
incarnate or brownish tinge ; adnate or adnexed-sinuate, but gener- 
ally soon separating from the stipe and seeming free, crowded or 
very crowded, up to 4 mm broad the largest point being near the 
stipe, wavy-denticulate, not ventricose or ventricose near the stipe. 
— Spore powder pure white. — Spores cylindric-ellipsoid, thin 
walled, 5.8-6,4 X 2.&-3.3 /i, non amyloid, smooth. Basidia with 4 
sterigmas, 30-31.5 X 5.8 /x. Trama regular. Hyphae of the 
trama hyaline, not amyloid, 5-6 /x in diameter, many of them thick- 
walled (until 1.6 fi). 

Stipe light reddish-brown, whitish-brown, with a ring like cor- 
tina downward with darker-brown scales, mostly smooth from the 
cortina up, often with rib like continuation of the lamellae, solid, 
hard and subcoriaceous, the thickest part generally in the middle, 
rarely bulbous at the base, more often compressed, but sometimes 
central and round (the fonn of the stipe depends from the position 
of the substratum, as Sh. Imai states), 3CM0.X 8-13 mm, rarely 
larger. 

Context white, brownish under the surface of the pileus, fleshy 
to tough. Taste slightly acid, not unpleasant. Smell very slight. 
H)rphae with clamp-connections and many of th6m thickwalled. 

Said to occur only on deciduous trees (Pasania, beech and oth- 
ers). January-December. Eastern Asia. — ^Rolf Singer. 

of the New York Botanical Garden. The original exsiccata are deposited 
in the same Herbarium. 
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MYCOLOGISTS IN RELATION TO OTHERS^ 

David H. Lindkr 

As you are well aware, we are living in a very uncertain period, 
one in which many peoples have lost not only their political, but 
also their scientific freedom, while others have had their privileges 
curtailed or postponed. It is for us, who still have freedom of 
action, a solemn duty not only to consider what we are able to do 
to maintain our liberty as mycologists, but also what we can do to 
serve our country by helping in building or in aiding our defenses 
and still continue to add to the knowledge of our subject that has 
been built up through the efforts of past generations. 

For the good of our souls, we might as well admit that taxonomic 
mycology started out in much the same spirit as the boy stamp col- 
lector, but the growth of knowledge of the fungi and the resulting 
broadened view has led to the recognition of the value of the sub- 
ject for scientific study and contacts have been made with many 
fields, among which are cytology, genetics, medicine, chemistry, and 
agriculture. In view of these broad contacts of mycology with 
other branches of scientific endeavor, the Mycological Society with 
the diverse interests represented in its membership, should be in a 
position to aid in national defense and welfare. Today, there- 
fore, it seems desirable to point out a few ways in which we can 
assist the national cause, and at the same time to suggest to the 
Society that its members be formulating additional ideas as to how 
we may be of greater service. 

1 Address of the retiring president, presented before the Mycological 
Society of America at Philadelphia. 

[Mycologia for July-August (33: 341-451) was issued August 1, 1941] 
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In spite of crop restriction and our present so-called surplus of 
certain farm products, I have a feeling that we are going to be 
happy over the fact that we have them, if not for our own country, 
at least for peoples of other countries who have had the misfortune 
to have been prevented from sowing crops. Just as we may be 
glad to have a reserve of farm crops, I feel ec|ually sure that we 
shall also have need of all possible reserve knowledge of plant dis- 
eases and the fungi that cause them, in order to meet unexpected 
conditions that may develop as the seasons vary from year to year. 
For that reason, nothing should be done that will hinder the in- 
creasing of our knowledge of plant and forest pathology. While 
this is a pat on the back for phytopathologists, it should be added 
that it is not for the spray gun artists as the late Dr. Thaxter 
so aptly described some members of the profession, but for tho.se 
individuals who have a sound training in taxonomic mycology — the 
people who know how to classify the organisms with which they 
are working, who know the morphology and life-histories and who 
can, as a result, work out effective and efficient control measures. 
While a well trained mycologist can do fully as well as a phyto- 
pathologist, cooperation between the two groups is the end to be 
desired. There is absolutely no need for either set of disciples to 
feel that one has the corner on knowledge to the exclusion of the 
other. 

Medicine is another field in which the mycologists may be of 
great service. They can assist in building up a reserve of technical 
ability in time of war. The culture methods of the mycologists are 
not so unlike those of the bacteriologists that we who are older or 
physically decrepit cannot at least train young men and women in 
the techniques of i.solation, culturing, and staining of bacteria. 
People so trained under the mycologists, but with the helpful sug- 
gestions of the doctors, would in certain ways have an advantage 
over those trained only in bacteriological methods for they would 
be meeting the problem with an entirely new point of view and at 
the same time would be interested in the possible presence of fungi 
in infections. In a national emergency, then, there is no reason 
why, by adjusting our courses to suit the needs, we cannot help 
train laboratory technicians who can be of great assistance to the 
more highly trained products of the medical schools and thus free 
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more doctors for the care of the sick and wounded among the 
fighting forces or the civilian population. 

Whether in war or in peace, medical mycok)gy has a very defi- 
nite place in the scheme of things, a fact that I believe is more 
definitely recognized today than in past years. Those of us who 
have been interested in medical mycology have seen that under 
the wings of the doctors, the study of fungi that cause diseases 
has become more and more confusing. This, in part, has been the 
result of insufficient knowledge of the fungi themselves, and in 
part because of placing too great emphasis on giving high sounding 
names to different symptoms that may be produced by a single 
fungus, or else a result of relying too greatly on gross morphologi- 
cal characters of the fungi as they appear on one or two culture 
media. Let us admit that in spite of the faults of the past pro- 
cedures, they at least have furnished us with a starting point and 
a target at which to shoot. That the shooting has been pretty 
good has already been demonstrated by the fact that it has been 
proven that a single species of fungus may produce many of the 
different symptoms that have gone under sonorous, and to the lay- 
man, bewildering medical names. Also, it has been brought to 
light that a single species may break up into many races, so many 
tliat even the mycologists are bewildered although they now begin 
to show signs of recovery and are beginning to bring some order 
out of the chaos. Even with the fungi that cause skin blemishes 
and which have been studied more than any other fonns, there still 
remains much to be done that is strictly within the realm of my- 
cology. The first point that needs attention is the straightening 
out of the taxonomy of the species concerned. In view of the long 
list of species that have been described, and also of the lengthy 
synonymy of a few of the species that have been studied in recent 
years, it is evident that 'there remains much to be done and that 
there is room for more investigators. These investigators should 
have taxonomic training and should have some knowledge of the 
nutritional requirements of the fungi. It is my firm conviction 
that the almost universal use of Sabouraud’s agar has done more 
to confuse taxonomy than any single factor. Peptone or peptone 
and sugar in agar, as used in the past, are not only unbalanced and 
do hot furnish all the elements necessary for normal growth of the 
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fungi, but when these substances are supplied, they are in too great 
concentration. Test-tubes do not furnish a normal habitat, but 
when to this is added unfavorable nutritional factors, there is little 
wonder that the organisms go wild and produce all sorts of muta- 
tions. However, taxonomic training and cultural technique are 
not all that are necessary. A good general mycological back- 
ground, including morphology and cytology, obtained from the 
study of a wide range of fungus groups as they appear in nature 
and not in books, is necessary in order to avoid the mistake of 
placing a single species in two or three orders, in more families, 
and in ten or more genera. Indeed, with our present knowledge 
of these forms, the hasty creation of new families and orders is 
to be condemned since, as has already happened, related species 
become so far separated by premature and improper arrangement 
that bringing them together may be a matter of chance. However, 
an attempt should always be made to determine generic affinities 
and to point them out so that eventually the fungi may be ar- 
ranged according to a natural rather than to an admittedly tempo- 
rary and artificial system of classification. In spite of the mis- 
takes of the past, medical mycology has a very bright future, a 
future that will be all the brighter when there is close cooperation 
between the mycologists and the doctors. At present there is 
nothing to stand in the way of full cooperatiqn except the M.D.’s 
prejudice against the Ph.D. and perhaps • their feeling of om- 
niscience. What is needed is a partnership between the two in 
which each will perform his special duties while working for the 
common cause of increased knowledge and the betterment of hu- 
man welfare. 

There are other fields to which mycologists may contribute their 
bit, but only a few points need be suggested where cooperation may 
be of assistance, although undoubtedly each member may have 
many other ideas. In the textile industry we can help, not only 
by assisting in improving methods of protecting cloth from the 
various fungi that cause mildew, but also in devising methods of 
retting fibers that may make available neglected plants which could 
furnish substitutes for products that may be cut off by embargoes 
in a foreign country. In the field of chemistry there is much to 
be -learned about the possibilities of producing organic compounds 
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or about species that are capable of producing higher yields of a 
specified enzyme. Finally, in agriculture, with the cooperation of 
the chemists, it may be possible to find methods for the further 
utilization of the by-products of the farms. The new Federal 
Regional Laboratories have made a start in this direction but 
there is no reason under the sun why an individual who is qualified 
should sit back and w’ait for the government to do all the work. 
After all, the greatness and the high standards of living in this 
country have not resulted from people sitting back and waiting for 
the government to tell them what to do. They have gone ahead 
and done the work on their own initiative. 

So far only the relations of mycology to other fields of endeavor 
have been briefly discussed. It now seems fitting that we should 
look at ourselves somewhat critically in an endeavor to see if we 
cannot profit by some of our mistakes and improve our opportu- 
nities. This portion of the paper is directed chiefly to taxonomists 
for it seems that if they are to furnish the names of the tools with 
which others work, they must strive for stability in nomenclature 
and must be able to make known the results of their efforts. The 
first plea to be made is that our members be more conscientious 
about conforming to the International Rules of Botanical Nomen- 
clature. American taxonomists have at last been able to convince 
most of the world but the die-hards, that' the type concept is an 
invaluable aid in securing stability in nomenclature and naturally 
we are enthusiastic about its universal application. If we want 
that concept to hold, we must be willing to be equally conscientious 
about applying the regulations that we like less well. While in- 
fractions of three or four rules may be cited, I refer specifically 
to the matter of Latin diagnoses. This requirement has been 
cussed and discussed in several of our meetings and in spite of 
the cogent reasons given for the maintenance of that rule, descrip- 
tions of new species still appear either without or with only suffi- 
cient Latin diagnosis to cover the minimum requirements that will 
enable the author’s name to be perpetuated. Either treatment 
indicates an insular point of view on the author’s part — certainly 
not the broader outlook that represents the ideals that we should 
have for scientific work. The danger of continuing to violate the 
code that is meant to serve not only Americans, but also Chinese, 
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Russian, and French as well, can well be illustrated by the condi- 
tions in Europe and Asia today. A parallel situation existed. 
Two or three leaders of cliques not liking the rules and regulations 
that governed international standards and relations, took matters 
into their own hands and broke one by one the rules to which the 
civilized world subscribed. Today the result is chaos and wanton 
waste of effort that promises to lead nowhere. If we American 
taxonomists don’t want to live up to the rules to which we have 
subscribed, we are going to find that others will be equally loath 
to live up to those that they don’t like, and the results botanically 
will be the same as the results politically. It is therefore up to 
each of us to live up to the rules made by the majority, but there 
is absolutely no reason why the minority should not endeavor to 
convince members of the International Congress that their pro- 
cedures are greatly superior to the old, and endeavor to substitute 
a more workable and acceptable regulation or set of regulations. 
Clarification and simplification of the rules are needed, but until 
the desired changes are brought about in accordance with estab- 
lished methods, taxonomists are urged to live up to the present 
rules and not to take matters into their own hands. 

We cannot complain about the International Rules if we do 
not do our part. One of the places where we have in the past 
fallen down on the. job is in regard to the selection of generic 
names for conservation. The English in ^pite of the worries 
that they have undergone, have submitted a creditable list and in 
doing so they have given us a definite challenge to carry on their 
work. Not only is it a challenge, but it is also an opportunity for 
American mycologists to carry on the work and apply the type 
concept as it is accepted by the International Code. The task 
should be undertaken with a scientific point of view and with the 
paramount idea of obtaining stability in nomenclature. The ap- 
plication of the principle of usage should be kept to a minimum 
since a name that appears to be acceptable in the United States 
may neither be correct, nor acceptable in other countries. 

There is also room for continued and even increased mono- 
graphic studies since it is only by the comparison of a large amount 
of material of one genus or several related genera, by the thorough 
inspection of the literature, and through the experience thus re- 
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ceived, that truly fundamental taxonomic work in the field of 
taxonomic mycology may result, and the many tangles and uncer- 
tainties clarified. Furthermore, such monographic studies should 
not be confined to one region or one country since many species 
are widespread and the possibility exists that an organism that 
appears new to science because it has not previously been found 
on this continent may nevertheless have been found and described 
under one or two or even more names elsewhere. Unfortunately, 
the monographic studies while of immense value, nevertheless are 
a distinct handicap to the author since the matter of publication of 
longer papers is one that poses a problem that seems almost in- 
superable. The regular botanical journals are crowded, even with 
restrictions as to the length of .an article, because of the great di- 
versity of subjects submitted. The few periodicals that are able 
to accept more lengthy monographic treatments are not able to 
care for the many papers that might be submitted. In a word, 
there is quite definitely room for a taxonomic journal for crypto- 
gamic botany, as well as for phanerogamic botany, and this journal 
need not in any way compete with our own Mycologia that must 
take care of the various needs and interests of approximately three 
hundred and fifty members. Because of the financial status of 
most scientific institutions, it seems justifiable to point out just 
one example of how, through unified action among libraries and 
with the cooperation of the scientific workers, money could be 
saved that would more than support two or three taxonomic jour- 
nals. Our libraries have recently paid $45.00 for five parts, not 
jive volumes, of Botanisches Archiv, which contains many lengthy 
and heavily “padded papers such as would be expected when authors 
are paid by the page. Theoretically, all libraries should have a 
complete file of as many magazines as possible, but today with 
bibliofilm service available, that is not necessary. Accordingly, if 
all libraries would boycott journals of the kind just mentioned, the 
prices would drop to proper levels. Meantime, through the agency 
of one or two conveniently located libraries that are equipped for 
microfilm service, articles necessary for the prosecution of research 
could be obtained without undue delay or hardship. The current 
papers are surveyed in the Department of Agriculture's Plant 
Science Literature so that it should not be impossible to know what 
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is going on in any special field of botany and to obtain copies of 
the needed papers. By utilizing the advantages thus furnished, 
the resultant economies would more than offset the bibliofilm serv- 
ice and still leave sufficient funds for the support of one or two 
taxonomic periodicals costing $7.00 to $10.00 a year. If cutting 
out the one journal alone will allow these savings, even greater 
economy will result when more journals of a like nature are 
dropped, and then American money can be turned to the support 
of American science. It seems that if American students, who 
are now forced to pay for extra pages and plates and reprints, are 
willing for the love of the game to write articles without any 
more compensation than they receive from seeing in print a piece 
of work that has been well done, they should deserve first coii' 
sideratipn and support. 

Farlow Herbarium, 

Harvard University, 

Cambridge, Mass. 



NEW AND UNUSUAL SPECIES OF 
DISCOMYCETES ‘ 

Bessie B. Kanousk 

Botanical expeditions to various parts of North and Central 
America have provided collections of Discomycetes, some of which 
are of more than usual interest. Of the fungi collected, several 
are believed to be new species, and they are described in this paper. 
They belong in the following genera: Belonopsis, Cenangiuin, Ci- 
boria, Coronellaria, Dasyscyphella, Helotium, Tryblidaria and Un- 
gnicularia. One variety of Helotium is raised to specific rank, 
and a new combination is made. 

The collections are deposited in the Herbarium of the Uni- 
versity of Michigan. The color names inclosed in parentheses are 
from R. Ridgway’s Color Standards and Nomenclature. 

Belonopsis montanensis sp. nov. 

Apotliecia superficialia, 1. 5-4.5 mm. lata, prime globosa dein applanata, 
margine crenulato, sessilia, excipulo griseo-brunn^o, hypothecio pseudoparen- 
chymatico, hymenio aurantio; asci cylindraceo-clacati, longe pcdicellati, 8 
sporis, 130-155 X 9-12 m ; sporae hyalinae, aciculares, rectae vel saepe cur- 
vatae, 38-50 X 1.5-2 3 vel plus septate; parapliyses apice curvatae, tenue 
epithccium formantes. 

In foliis emortius fagi et abietis. 

Apothecia* superficial, 1. 5-4.5 mm. in diameter, at first globoid, 
the hymenium enclosed by the excipular layer, at maturity ap- 
planate to convex, the margin irregular with triangular patches 
of the remains of the excipular layer, broadly sessile, soft waxy, 
solitary, exciple pseudoparenchymatic, gray brown, hypothecium 
thick pseudoparenchymatic, hymenium ** Mikado orange,” to deep 
chrome ” when dry, slightly paler when moist ; asci-cylindric- 
clavate, long-stemmed, apices accuminate, 8-spored, 130-155 X 
9-12 ft J + ; spores hyaline, acicular, straight or slightly curved, 
38-50X 1.5-2^1, 4 (apparently sometimes 8 or more) celled, 
parallel in the upper part of the asci; paraphyses numerous, 

1 Papers from the Herbarium of the University of Michigan. 
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hyaline, filiform, twisted into coils or spirals at the apices, some- 
times branched, colorless, forming a thin epithecium. 

On fallen leaves of beech and on fir needles. Echo Lake, Flat- 
head National Forest, Montana, July 19, 1928, G. B. Cummins. 

This fungus is a typical species of Belonopsis, The margin 
is made conspicuous by the remnants of the covering layer that 
remain. In this feature the species resembles Stamnaria equiseti 
(Hoff.) Rehm and Melachroia xanthomela (Pers.) Bond. The 
twisted paraphyses are a second outstanding character. Although 
it is a small fungus it is conspicuous both in its macroscopical and 
microscopical characters. 


Cenangium tennesseense sp. nov. 

Apothecia erumpentia, sparsa vel caespitosa 2-4 in catcrvac, carnoso- 
cariacca, brevi stipitata, 2-3 mm. lata, 2-2.5 mm. alta, badia, umbrina exsiccata, 
hymenio nigro-brunneo, subtiliter f urf uracea ; asci 100-120 X 10 /x ; sporae 
late fuscideae, hyalinae vel subhyalinae, non septatae, 11-14 X 6-8 para- 
physes fili formes, apice brunneae granulosae. 

In ramulis emortuis. 

Apothecia erumpent singly or in groups of 2-4, fleshy-leathery, 
short stipitate, 2-3 mm. in diameter, 2-2.5 mm. in height, “ ma- 
roon ” when moist, drying “ bay,” becoming enrolled, exciple 
pseudoprosenchymatic, fibrillose striate and minutely furfuraceous 
from the outermost layer of cells which are long, loosely inter- 
woven, minutely rough, and light brown in color, hypothecium 
pseudoprosenchymatic, hyaline, hymenium becoming black-brown 
when dry; asci cylindric, thick-walled, 8-spored, 100-120 X lOjui, 
J -1- ; spores ovoid-fusoid, to broadly fusoid, containing one large 
central guttula and a small one at each end, irregularly uniseriate, 
hyaline to subhyaline, 1 -celled, 11-14 X 6-8 fi; paraphyses filiform, 
narrowly clavate upwards, 3-4 fi in diameter, partially filled with 
brown coloring matter. 

On dead twigs of deciduous wood (hazel or blue beech), Elk- 
mont, Tennessee, June iT', 1939. L. R. Hesler 12139. Part of 
type is deposited in the Univ. of Tainessee. 

The delicate outermost layer of the exciple is easily rubbed off 
exposing a smooth red-brown layer underneath. Only with care- 
ful handling of the specimens will this character be observed. 
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Ciboria rufescens sp. nov. 

Apothecia breviter stipitata, 2-3 mm. lata, stipibus 1-2 mm. altis, flavido- 
aurantiacea, sanguinea, exsiccata : asci 35-60 X 7-8 /*, 8 sporis ; sporae 7-8 
X 3.5 nonseptatae, hyalinae, fusoideae ; paraphyses filiformes. 

In folds emortuis Alni. 

Apothecia short stipitate, firm-fleshy, gregarious, 2-5 mm. in 
diameter, 1-2 mm. in height, “ apricot orange when fresh, 
“ dragon’s blood red ** when dry, exuding a red juice when crushed 
in water, stipe slender, smooth, concolorous with the hymenium, 
exciple pseudoparenchymatic, cells thick- walled, hypothecium pseu- 
doprosenchymatic ; asci clavate, 8-spored, 35-60 X 7-8 fi, ascus 
pore J -|- ; spores fusoid, hyaline, 1 -celled, 7-8 X 3.5 ft, biseriate 
in the ascus ; paraphyses filiform. 

On decaying leaves of Alnus sp. Hoh River, Oregon, June 30, 
1939, A. H. Smith 14710 (type). Additional collections A. H. 
Smith 13579, Spruce, Washington on leaves of Alnus sp. ; A. H. 
Smith 13509 on old leaves of Acer sp.. Lake Quinault, Washington. 

This is a common species in the western woods on old leaves of 
deciduous trees. The rich red color of the dried plants is very 
characteristic and in the fresh condition the bright yellow is no 
less so. A bright red juice is exuded when the fungus is crushed 
in water. 

Ciboria tropicalis sp. nov. 

Apothecia superficial ia, alba, pallide alutacea exsiccata, subtilites fur- 
furacea, 2 mm. lata, .5 mm. alta, pseudoparenchymatico ; asci cylindriceo- 
clavati, apicibus latis, (80) 90-110 X 8-11 a*; sporae leves, hyalinae vel sub- 
hyalinae, nonseptatae, subalantoideae vel subfusoideae, 11-14 X 4-5 A* ; para- 
physes pausae. 

In foliis emortuis Cocolobae (?). 

Apothecia superficial, tough-waxy, solitary, short-stipitate, ap- 
planate, 2 mm. in diameter, white when fresh, pale alutaceous when 
dry, externally minutely furfuraceous, stipe .5 mm. in height, .5 
mm. thick, expanding into the base of the disc, concolorous with 
the disc below, shading into pale brown upwards, hypothecium 
pseudoparenchymatic; asci cylindric-clavate, broadest at the apex, 
(80) 90-110 X 8-11 ft, 8-spored, ascus pore J + ; spores smooth, 
hyaline to subhyaline, 1 -celled, inequilateral, irregularly subalan- 
toid-sub fusoid, 11-14 X 4-5 ft, filled uniformly with fine granular 
contents, uniseriate in the ascus ; paraphyses scarce, filiform. 
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On veins on underside of fallen leaves of Coccoloba sp. (?), 
Valentin, British Honduras, June 24, 1936, E. B. Mains, 3582. 

When stained with iodine the hypothecial tissue and the ascus 
pore stain a bright blue color. The disc remains flat in the dry 
condition. 

Coronellaria Castanopsidis sp. nov. 

Apothecia sessilia, gregaria, superfilialia, 250-300 m lata, asci lata clavati 
45-55 ( 70) X 13-15 M, latis membranis, 8 sporis; sporae hyalinae, 14-16 
X4 m, pseudoseptatae, multeguttulatac ; paraphyses filiformes, hyalinae, ra- 
mosae, laxum epithecium formentcs. 

In foliis emortuis Castanopsidis. 

Apothecia sessile, gregarious, superficial, 250-300 /a in diameter, 
plane to slightly convex, soft waxy, smooth, ‘‘ russett ” outside, 
hymenium “ pale cinnamon,” exciple composed of irregularly hex- 
agonal, dark brown cells at the base, the upper portion formed of 
elongated, thin-walled, subhyaline hyphae-like cells extending to 
the margin and forming a pallisade, hypothecium pseudoprosen- 
chymatic; asci broadly clavate, 45-55 (70) X 13-15 /a, thick-walled, 
8-spored, ascus pore broad, stained bright blue with iodine ; spores 
hyaline, fusoid, 14-16 X 4 /a, spuriously septate, containing irregu- 
larly shaped guttulae, biseriate in the asci ; paraphyses hyaline, 
filiform, branched above, extending beyond the asci and forming 
a loose epithecium. 

On under side of leaves of Castanopsis chrysophylla, Mt. Hood, 
Oregon, Octpber 14, 1922, C. H. Kauffman. 

Dasyscyphella palmae sp. nov. 

Apothecia gregaria, alba, 1 mm. lata, pallide brunneo-hirsuta, fa^^ciculatis ; 
pilis ; asci cylindraceo-clavati 100-120 X &-9 n ; sporae aciculares, hyalinae 
vel subhyalinae, multiseptatae ; paraphyses numcrosae, filiformes, hyalinae. 

In putrescentibus petiolis palmarum. 

Apothecia gregarious, white, short stipitate, 1 mm. in diameter, 
1 mm. in height, hairs on the stipe and exciple rough, pale brown 
at the apices, fastened together in fascicles with a dark brown 
incrustation which adhers to the^ middle portion, capped with 
flat, cushion-like caps; asci cylindric-clavate,' 100-120 X 8-9 /a, 
8-spored, ascus pore J + ; spores acicular, 60-95 X 2-3.5 fi hyaline 
to faintly greenish, many septate, breaking easily at the septa, 
completely filling the asci ; paraphyses numerous, hyaline, filif onn, 
l.S fi in diameter at the apices. 
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On decaying petioles of palm leaves, Valentin, El Cayo District, 
British Honduras, July 2, 1936, E. B. Mains 3712, 

A characteristic feature of this species is the braided appearance 
of the spores within the asci. 

Helotium belisense sp. nov. 

Apothecia solitaria, breviter stipitata 2 mm. lata, 1 mm. alta, albida, rubro- 
brunnea exsiccata ; asci cylindriceo-clavati, 70-80 X 7-8 /* ; sporae hyalinae, 
nonseptatae, fusoideo-cllipsoideae, suballantoideae, 7-8 X 3.5 M ; paraphyses 
filiformes, simplices vel ramosae. 

In foliis emortius llicis. 

Apothecia solitary, short stipitate, 2 mm. in diameter, 1 mm. 
high, fleshy- waxy, whitish tinged with brown when fresh, red- 
brown when dry, stipe concolorous with the hymenium, hypo- 
thecium pseudoparenchymatic, asci cyl indric-clavate, 8-spored , 
70-80 X 7-8 /jt, ascus pore J +; spores hyaline, 1 -celled, irregu- 
larly fusoid-ellipsoid, slightly allantoid, 7-8 X 3-3.5 /x.; paraphyses 
filiform, simple or sometimes forked at some distance below the 
middle, 1.5 /a in diameter at the apex. 

On under side of decaying leaves of Ilex sp., El Cayo District, 
Valentin, British Honduras, June 25, 1936, E. B. Mains 3606, 

Helotium Piceae (Kauff.) Kanouse, comb. nov. 

From a collection made in Colorado on decaying needles of 
Picea Engelmanii, Doctor C. H. Kauffman (Papers Mich. Acad. 
Sci. 1: 107. 1921.) published a description of Helotium sulphu- 

ratum (Schm.) Phill. var. Piceae Kauff. His comment upon the 
variety was, “ This probably deserves more than a varietal rank.” 
The chief difference between the species and the variety is the 
difference in spore size. In H, sulphuratum the measurements 
are given as 12-17 X 3-4.5 fi, in the variety Piceae they measure 
10—12 X 5—6 fi. 

On September 6, 1934, Dr. E. B. Mains collected a discomycete 
on fallen needles of Picea canadensis at Marquette, Michigan, 
which agrees well with Kauffman’s Colorado material. The spore 
size is practically the same in the two collections of fungi. The 
results of a study made possible by having this additional material 
seems to confirm Dr. Kauffman’s suggestion that the variety is 
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worthy of species ranking. The new combination Helotium Piceae 
(Kauff.) Kanouse is made for the fungus. The type is the Colo- 
rado fungus cited by Dr. Kauffman (l.c.). This together with 
the Michigan collection (Mains 34’-60) is deposited in the Herba- 
rium of the University of Michigan. 

Sarcosphaera gigantea (Rehm) Kanouse, comb. nov. 

In 1899 Harper collected a fungus on Mackinac Island, Michi- 
gan, which Rehm (Ann. Myc. 3: 517, 1905) described as Pustu- 
laria gigantea. By virtue of its apothecia which split geaster-like, 
it belongs to the genus Sarcosphaera, where Seaver (N. Am. Cup- 
Fungi 1928) has placed it. Seaver, however, considered it a syno- 
nym of S. coronaria (Jacq.) Schrot. 

In July 1940 D. E. Stuntz and A. H. Smith collected specimens 
of a fungus from soil in Cascade Glen, Ann Arbor, Michigan, that 
agree closely with Rehm’s account of P. gigantea. Like the fungi 
from Mackinac Island, the Ann Arbor specimens have spores that 
measure 10-12 X 6-7 ft whereas the spores of S. coronaria meas- 
ure 15-18 X 8-9 ft. This difference is considered to be sufficient 
to establish Rehm’s species. One would hesitate to place the Ann 
Arbor fungi in S. coronaria. The facts seem to justify a new 
combination for the small-spored fungus described by Dr. Rehm. 
Since it is unquestionably a valid species of Sarcosphaera the name 
Sarcosphaera gigantea (Rehm) Kanouse is applied to it. 

Tryblidaria washingtonensis sp. nov. 

Apothecia solitaria, sessilis, supcrhcialia, .5-.75 mm. lata, subcarbonosea, 
nigra, applatatan exsiccati; asci cylindrici, 45-55 X 15-20 sporae ellip- 
soideae vel subovoidcae, muriformes, byalinae vel subhyalinae, pallieo brun- 
neae, 18-20 (30) X 7-8 a*; paraphyses crassae, septatae, hyalinae, membrana 
brunnea summae cellae. 

In decorticato ligno et Physcia (?). 

Apothecia solitary, sessile, superficial, .S-.75 mm. in diameter, 
subcarbonaceous, black, circular, applanate on drying, edge of disc 
slightly elevated; asci broadly cylindric, 8-spored, 45-55 X 15-20 
(30) ft, ascus pore J ; spores ellipsoid, to slightly allantoid when 
young, narrowly subovoid ellipsoid when mature, thick-walled, 
slightly constricted at the median septum, muriform, hyaline to 
subhy^ine when young, pale brown when mature, 18-22 (30) X 
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7Sfi; paraphyses stout, septate forming 3-4 elongated bead-like 
cells, the apical cell capped with a thick, dark brown wall. 

On decorticated wood of Chamaecyparis nootkatensis and upon 
a foliose lichen (Physcia ?) growing upon the wood, Sol Due 
Park Trail, Olympic Mountains, Washington, June 26, 1939, A. 
H. Smith 14487 (type) : additional collection A. H. Smith 14486. 

Unguicularia oregonensis sp. nov. 

Apothecia superficiaHa, cupuliformia, sessilia vel sub stipitata, minuta, 300- 
380 At lata, alba, pilosa pscudoprosenchymatica, 35-50 X 7-8 a*, 8 sporis ; sporae 
leves, hyalinae, non septatae, cilipsoideac, 7-8 X 3-3.5/*; paraphyses fili- 
fornies, hyalinae, apice curvatae. 

In stromatibus Eutypae. 

Apothecia superficial, cupulate, sessile to substipitate, soft waxy, 
minute, 300-380 in diameter, white, clothed with hyaline, smooth 
hairs that are distinctly recurved at their apices, hypothecium 
pseudo prosenchymatic, pale brown in color ; asci cylindric-clavate, 
35-50 X 7-8 A* 8-spored; spores smooth, hyaline, 1 -celled, ellipsoid, 
7-8 X 3-3.5 ; paraphyses filiform, curved at the apices, hyaline. 

Growing on the .stroma of a Eutypa sp., Mount Hood, Oregon, 
1500 ft. elevation; October 1, 1922, L. E. Wehmeyer. 

The small size of the apothecia, the recurved hairs and para- 
physes are the distinguishing characters of the genus U nguicularia. 
This species is distinct from the other known species of the genus. 

University of Michigan, 

Ann Arbor, Michigan 



A NEW SPECIES OF CERATOSTOMELLA 
ON THE DATE PALM" 

Donald E. Buss 
(with 11 figures) 

Wilting and sudden death of mature date palms have been ob- 
served (1) in the Coachella Valley of California at various times 
during the last ten years. Among the fungi isolated from roots 
of affected palms is a species of Chalaropsis which in culture pro- 
duces perithecia of the genus Ccratostomella. This fungus is de- 
scribed and identified in the present paper. 

DESCRIPTION 

Ceratostomella radicicola sp. nov. 

Hyphae hyalinae, 3-10 m in diam., septatac, ramosae; coloniac e griseis 
atrae. 

Status Chalaropsis: Conidia dimorpha, cndogena et exogena; endoconidio- 
phora recta, hyalina, ampulliformia, 100-190 M’ longa, 7-10 lata, 1-3-septata, 
cx apice endoconidia formantia ; cndoconidia continua, tenui-tunicata, hyalina, 
magnitudine variabilia, plerunique 8-15 X 6-10 ik, cylindrica apicibus trun- 
catis vel rotundatis, catenulata, saepc in niassas- mucosas agglutinata ; macro- 
conidiophoia procumbentia, hyalina, septata, sympodice ramosa; macro- 
conidia exogena, hyalina dein olivaceo-fusco, crasse-tunicata, continua, cx 
ovata ovoidea basi truncata, plerumque 15-22 X 11-16 M, singillatim in hyphis 
brcvibus successive nata. 

Status ascophorus: Perithecia lageniformia, solitaria; bulbus pallide tinc- 
tus, fere sphcricus, 180-320 m in diam., partim vel omnino immersus, mycelio 
laxo tectus ; appendices e nullis multae, fuscae, varie ramosae, 35-90 longae ; 
rostrum fuscidulum, apicem versus hyalinum et fimbriatum, attenuatum, 440- 
980 M longum^ 24-71 fi in diam. ; asci deliquescentes, non visi ; ascosporae 
hyalinae, ellipticae, later ibus inaequaliter convexis, continuae, 8-15 X 2.5-4 /*, 
tegumento mucoso vestitae, 8 vel pauciores in dispositione sectionibus aurantii 
simili glomeratae, extrusae et ad apicem rostri globum pellucidum formantia. 

Hyphae hyaline, 3-10 fi in diameter, septate, branched ; colonies 
gray to black. 

1 Paper no. 430, University of California Citrus Experiment Station, River- 
side, California. 
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Fig. 1. Ceratostomella radicicola. A, endosporophore, with an endospore 
being pushed out at the tip and with a macrospore attached to the basal cell 
(X 395) ; B, endospores, showing cylindrical shape and general appearance 
when newly formed (X 867). 



Fig. 2. Ceratostomella radicicola. A, young macrosporophore, showing 
the sympodial t3rpe of dichotomous branching and the acropetal succession 
in which the macrospores are formed ( X 895) ; B, C, D, older macrosporo- 
phores (X49S). 
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Chalaropsis stage: Conidia of two kinds, endogenous and exoge- 
nous; endoconidiophores erect, hyaline, vase-shaped, 100-190/1 
long, 7-10/1 wide, 1- to 3-septate, forming endogenous spores 
from tip ; endoconidia continuous, thin-walled, hyaline, variable in 
size, mostly 8-15 X6-10/i, cylindrical with flattened or rounded 
ends, catenate, often collecting in slimy masses; macroconidio- 
phores procumbent, hyaline, septate, with sympodial branching; 
macroconidia exogenous, hyaline then dark olive-brown, thick- 
walled, continuous, ovate to ovoid with a flattened base, mostly 
15-22X11-16/1, borne singly on short hyphae, maturing in 
acropetal succession. 

Perfect stage: Perithecia flask-shaped, solitary; bulb faintly col- 
ored, nearly spherical, 180-320/1 in diameter, partially or com- 
pletely submerged, covered with a loose weft of hyphae ; append- 
ages none to many, dark, variously branched; 35-90 /t long ; beak 
dark colored, becoming hyaline and fimbriate at the apes^, tapering, 
440-980/1 long, 24—71/1 in diameter; asci deliquescentt' not ob- 
served ; ascospores hyaline, elliptical, sides unequally convex, con- 
tinuous, 8-15 X 2.5-4 /i, covered with a mucous sheatlt, found in 
•groups' of 8 or less, standing side-by-side like the sections of an 
Grange, extruded to form-a-pearly bead at the end of the bv'ak. 

Species heterothallic. " 

^ Habitat: Roots and tpuik of Phoenix dactylifera L., Indio, Cali- 
fornia. j 

Types: Type specimens deposited with the Mycological Collec- 
tions, Bureau of Plant Industry, W^iingto’n, D. C. ; cotypes sent 
to the FarlviW Herbarium, Harvanl Ijfniversity, Cambridge, Massa- 
chusetts, and to the herbaria of ^ the University of California at 
Berkeley, California, and at the University of California Citrus 
Experiment Station, Riverside, California. Mycelial culture placed 
at the Centraal Bureau voor Schimmelcultures, Baarn, Holland. 

CULTURAL CHARACTERS 

In pure culture the colonies vary from light gray to black in 
color, depending on their age and on the nature of the substrate. 


Fig. 3. Ceratost,omella radicicola. A, two mature endosporophores, show- 
ing the repeated division of the apical cell to form a chain of endospores; 
B, endospores, showing the wide variation in size and shape; C, mature, 
detached macrospores with heavy perispore wall, flattened end, and dense 
cytoplasm; D, macrosporophore with 8 spores formed in acropetal succes- 
sion; E, young endosporophore ; F, endosporophore with macrosporophore 
attached to 'the basal cell. (All X 923.) 





Fig. 3 
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Colonies with many macrospores are dark, while those in which 
endospores predominate or in which there is much aerial mycelium 
are light colored. Glucose-potato agar produces dense mycelial 
growth; corn-meal agar gives a comparatively sparse mat of 
hyphae. 

The endosporophores (figs. 1, 3, and 4) consist of a basal cell 
and from one to three additional cells. The apical cell elongates 
greatly and produces many spores endogenously by repeated divi- 
sions of the protoplast. The tip of the sporophore is ruptured, 
and the endospores are pushed out in a long chain or in a droplet 
of slime, the procedure depending on the relative humidity of the 
air (fig. 10). 

Although usually hyaline, the endospores may become brownish 
with age. They are nearly cylindrical at first (fig. 1, ^)„but the 
ends become rounded in the early stages of germination. The 
germ tube (fig. 4, /, /, and K) may be lateral or terminal. De- 
velopment of a new colony is very rapid under favorable circum- 
stances. Young endosporophores (fig. 4, L) are produced within 
a few hours from the time of spore germination, and macros])ores 
appear only a little later. 

The macrosporophores (figs. 2 and 3, D and F) exhibit the 
sympodial type of dichotomous branching that constitutes the 
principal diagnostic character of the genus Chalaropsis. This 
system of branching is indeterminate, but. the total number of 
spores on one "sporophore is usually not greater than 10. Although 
hyaline at first, the macrospores (fig. 3, C) become darkened by 
the development of a dark, thick-walled perispore with a roughened 
surface. There is no tendency for macrospores to stick together 
in masses, as is the case with endospores and ascospores. At ma- 
turity the macrospore is filled with dense cytoplasm and often con- 
tains a large globule. 

Germination of the macrospore results in the rupture of the 
perispore (fig. 4, A and B) and the production of a germ tube. A 
vesicle (fig. 4, E and F) may form if the spore does not free itself 
from the perispore. The thallus which develops from a macro- 
spore cannot be distinguished from that of a germinated endospore. 
Endosporophores (fig. 4, C) are differentiated from the germ tube 
^almost immediately. Macrosporophores may branch from the 
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Fig. 4. Germinating asexual spores of CcratostomcUa radicicola ( X 923) ; 
A, B, macrospores with ruptured perispore; C, a macrospore freed from the 
perispore; D, a naked macrospore with germ tube; E, F, macrospores 
germinating by means of a vesicle ; G, early stages in the development of the 
endosporophore ; H, portion of a young thallus with a macrosporophore in 
an early stage of development; I, J, K, L, stages in the germination of 
endospores. 
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vegetative hypha (fig. 4, H) or from the base of the endosporo- 
phore (fig. 3, F). 

The perithecia (figs. 5, A, and 7, E) are of typical Sphaero- 
naema form. They have been observed only on artificial media. 
The appendages (figs. 5, B and C, and 7^ B) are located most 
commonly on the upper half of the bulb and sometimes form a 
ring about the base of the beak. They resemble the appendages 
of Ceratostomella paradoxa as described by Dade (3). The lieak 
bears at the tip a fringe of hyaline hyphae (figs. 6, 5, and 7, A) 
which measure 56-112/1 in length. These hyphae stand close 
together at first but separate to support the beadlike droplet of 
ascospores which are forced upward through the beak. The 
hyphae of the perithecium retain the ability to form endospores, 
although this is not commonly demonstrated. 



Fig. 5. Ceratostomella radicicola. A, two mature perithecia with spheri- 
cal, slightly colored bulbs and long, darkened beaks ( X 78) ; B, C, ap- 
pendages on the bulb of the perithecium : B, side view ( X 152) ; C, top 
view (X 115). 
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No walled ascus has been observed in the examination of this 
fungus. It is supposed that the asci deliquesce at an early stage 
in the development of the ascospores. When mature, these spores 
are extruded from the perithecial cavity to form a pearly bead at 
the end of the beak. The mucous sheath about each spore (figs. 



Fig. 6. Ceratostomella radicicola. A, apex of an unopened perithecial 
beak (X 332) ; B, apex of mature perithecial beak with fringe of hyaline, 
fingerlike hyphae opened by the extrusion of ascospores (X 332) ; C, group 
of ascospores held together by mucous (X 1050). 

6, C, and 7,.C and D) tends to hold the spores together even in the 
presence of water. This property makes it rather difficult to sepa- 
rate individual spores. 

Heterothallism was demonstrated by mating certain single-spore 
cultures. In the first successful experiment, a culture from a 
single endospore was mated with a culture from a single macro- 
spore. Perithecia formed along the line of union between the 
two colonies. 

IDENTITY OF THE FUNGUS 

The form genus Chdaropsis was erected in 1916 by Peyronel 
(11) on a type species called C. thielavioides Peyr. Similar fungi 
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have since been cultured (4, 5, 7, 8, 10) from various herbaceous 
and woody plants in Europe and the United States. All of these 
forms have been referred to C. thielavioides. Jackson and Sleeth 
(6) isolated “an endoconidiophora form of Ceratostomella'* from 
Flatanus orientalis L., which may also be related to these fungi. 
The Chalaropsis from date palms resembles the type species in 



Fig. 8. Mycelial cultures on corn meal agar, incubated for 72 hours at 
28° C. A, Ceratostomella radicicola; B, Chalaropsis tlnelai'ioides. (X 
0.52.) 


many respects, but because of the perfect stage and because of 
certain morphological and physiological differences, there seems to 
be good reason for creating a new sj^ecies. 

Comparisons between Chalaropsis thielavioides and the Chala- 
ropsis from date palm were made on two mycelial cultures which 
had been held under identical conditions in the laboratory for a 
period of seven years. The culture of the type species had been 
isolated from Lupinus albus L. by Professor Peyronel in Italy; 
the other culture had been isolated by the writer from Phoenix 
dactylifera L. growing near Indio, California. It is thought that 

Fig. 7. Ceratostomella radicicola. A, hyaline fringe at the apex of a 
perithecial beak, showing the formaUon of endospores in two hyphae 
(X 444) ; B, appendages from the perithecial bulb (X 1111) ; C, ascospores 
in side view ( X 2056) ; D, ascospores in optical cross section ( X 2056) ; 
E, perithecium (X 231). 
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the cultural characteristics of the two colonies had remained un- 
changed during this period. 

When grown on corn-meal agar and incubated for 72 hours at 
28® C., colonies of Chalaropsis from date palm developed much 
more rapidly than similar colonies of C. thiclavioidcs (fig. 8). 
The palm fungus produced an abundance of macrospores during 
that period, while the other fungus formed only a few. The re- 



Fig. 9. Graph showing the growth-temperature relations of Chalaropsis 
thielavioides and Ceratostomella radicicola. 

lation of temperature to mycelial growth was further investigated 
(fig. 9) in another series of petri-dish cultures. Seven chambers 
were employed, with constant temperatures ranging from. 12° to 
36° C. It was found that the growth rates of the two fungi were 
markedly different, that the temperature range of the date-palm 
fungus was wider than that of C. thielavioides, and that the opti- 
mum temperatures varied about 3° C. Other differences (fig. 10) 
were noticed in the appearance of the two fungi when grown at 
10° and 28° C. At the lower temperature the endospores of both 
fungi tended to clump together in ‘masses of slime, while at the 
higher temperature long chains of spores remained intact. The 
masses of endospores from the date-palm fungus were very large 
in comparison with those of C. thielavioides. 



Bliss: Sppxiks of Ceratostomella 


479 


TABLE I 

Significance of Differences in Mean Length and Mean 
Width of Asexual Spores of Chalaropsis thielavioides 
AND Ceratostomella radicicola * 


Culture 

Endospores 

Macrospores 

Length (m) 

Width (m) 

Length (m) 

Width (m) 

Mean 

Stand- 

ard 

devi- 

ation 

Mean 

Stand- 

ard 

devi- 

ation 

Mean 

Stand- 

ard 

devi- 

ation 

Mean 

Stand- 

ard 

devi- 

ation 

Ch. thielavioides, B-247 

14.67 

2.14 

5.56 

0.86 

1.L57 

1.57 

9.03 

1.03 

C. radicicola, B-261 . . . 

11.82 

1.74 

7.70 

0.25 

18.08 

1.77 

13.33 

1.44 

Difference between 









means 

2.8St 


2.14t 


4.51t 


4.30t 



* Based on measurements of 120 spores each, 
t Highly significant. 



Fig. 10. Surface view of mycelial colonies, showing the effect of tem- 
perature on the tendency of the endospores to clump together in masses of 
slime. Cultures on corn meal agar, incubated for 72 hours; A and B, at 
10® C. (X 28) ; C and D, at 28® C. (X 96). A, C, Ceratostomella radici- 
cola; B, D, Chalaropsis thielavioides. 
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Studies were also made of the percentage distribution of dif- 
ferent spore sizes (fig. 11). The spores were taken from spe- 
cially prepared petri-dish cultures on corn-meal agar, which had 
been incubated 20 to 25 days at 28° C. The measurements were 
made on a random sample of 120 spores in each case. When the 



Fig. 11. Graphs showing percentage distribution of spore sizes of Chala- 
ropsis thielavioides and Ceratostomella radicicola. Cultures were prepared 
on corn meal agar and incubated 20 to 25 days at 28° C. Each curve was 
based on the measurement of 120 spores. The heavy horizontal lines indi- 
cate the ranges of spore sizes as published by Peyronel (11) in his original 
description of C. thielavioides, 

data for these distribution curves were treated statistically (Table 
I), the differences in the mean length and width of endospores and 
macrospores of the two species were found to be highly significant. 
All of these values were above the 1 per cent level of significance. 
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In other words, the probability that the difference was due to 
chance occurrence was less than 1 in 100. 

In addition, the endosporophores of the date-palm fungus were 
found to be about twice as long as those of the type species. 

Attempts to infect date palms with Chalaropsis thielavioides were 
unsuccessful. Ceratostomella radicicola was definitely parasitic on 
date palms but gave only slight evidence of pathogenicity on Lw- 
pinus albus. 


DISCUSSION 

The principal reason for erecting a new species for the fungus 
from date palm is that the perfect stage of this organism has been 
demonstrated. It has also lieen shown that the imperfect stage 
of this fungus differs in several ways from Chalaropsis thielavi- 
oides, Since no one has found an ascogenous stage associated 
with C. thielavioides, it would seem unwise to assume direct rela- 
tionship with this new Ceratostomella unless the imperfect stages 
of the two could be shown to be identical. 

Because of its attack upon the roots of the date palm, the new 
species has been named Ceratostomella radicicola. It is closely 
related to those species of the revised genus Ophiostoma H. and 
P. Sydow (12) and of the section Longirostrata Nannfeldt (9). 
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NOTES ON THE SYNONYMY OF FRENCH 
AND AMERICAN AGARICS— II 

Marcel Josserand ani> Alexander H. Smith 
(with 4 figures) 

Since publishing the first number (5) in this series, our investi- 
gations have been continued in so far as circumstances permitted. 
The eight pairs of names considered in the following text represent 
only a few of the species we have studied critically. Our study of 
Cantharelliis clavatus and C. multiplex does not form a contribution 
to synonymy, but rather the o])posite. We include it here, and plan 
to include other similar studies in the future, whenever they clear 
up important points concerning the identity and validity of closely 
related species. In our investigations we are continuing to follow 
the rules which we outlined in our first report. Consequently, in 
many groups of agarics in which it is difficult to recognize species 
either in America or Europe, we are withholding the results of 
our studies until such time as more complete infonnation is at 
hand. This usually involves more field work, and, of course, it is 
impossible to predict when, if ever, we shall be able to obtain the 
necessary information to complete a particular group. Such delays 
are common knowledge to agaric specialists, but arc not always 
understood by investigators in other fields. 

The question of the existence of ‘‘ parallel species '' in Europe 
and North America is most difficult to study. Without a doubt 
there will be found numerous instances in which a geographical 
distinction is correlated with some minor but characteristic and 
constant morphological difference. As more information accumu- 
lates, however, the evidence points to the conclusion that in North 
America at least both members of a pair frequently occur. Hence 
a geographical distinction can be made only after exhaustive field 
studies and then not with absolute certainty. In some cases the 
supposed differences which appear to establish the e»stence of 
parallel species in America and Europe are revealed to be due to 
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inaccurate or inadequate descriptions on the part of either Euro- 
pean or American authors. These situations are the ones which we 
are particularly interested in clarifying. In so doing we do not 
imply that mycologists of either continent have been negligent or 
careless as a group. Negligence or carelessness, we believe, are 
individual characters found about as frequently in one region as 
another, and are to be deplored wherever found. 

As careful microscopic studies of American agarics progress, one 
is amazed at the number of valuable taxonomic characters discov- 
ered which aid either in reducing so-called American species to 
synonymy or establishing tlieni beyond any possible doubt. The 
mere discovery of a peculiar anatomical character, however, is fre- 
quently not the end, but only the beginning of an investigation. 
For instance, the discovery by Smith (25) that Tricholoma fallax 
(Peck) Sacc. has a pseudo-hymenifonn layer of pear-shaped cells 
forming the cuticle of the pileus, and that there is a second species 
practically identical with Peck’s in appearance which has a per- 
fectly homogeneous pileus, has raised the question of whether 
Peck’s name has been correctly used by various European authors. 
If T. fallax were known only from North America, and the other 
species only from Europe, a clear case of ‘‘ parallel species ” might 
be established. Since both occur in the same habitat at the same 
time of the year in the same region, no such claim can be made. 

Situations like the above make it very difficult for investigators 
to evaluate correctly the species described by the early workers of 
Europe. In addition, it frequently happens that several modern 
interpretations of the older European species exist, and an investi- 
gator in some other part of the world, if he is to continue his 
study, is forced to choose between them. If one considers these 
difficulties on the one hand, and on the other the additional 
trouble caused by incomplete and erroneous descriptions, the need 
for a study such as we are carrying out becomes clear indeed. 

It should be added here that our study has been greatly facili- 
tated by the suggestive specific names which have been given to 
many of the species in question. Names which suggest or em- 
phasize the distinctive character of a plant are of great aid to 
investigators seeking to discover relationships and synonyms. 

In the descriptions given in the following text the color names 
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in quotation marks are taken from R. Ridgway, Color Standards 
and Color Nomenclature, Washington, D. C., 1912. The speci- 
mens cited by number have been deposited in the Herbarium of 
the University of Michigan. 

Collybia myriadophylla (Peck) Sacc. : Collybia teleoian- 
thina Metrod (fig. 3, a). 

In our first paper (5) we pointed out that C. lilacea Quel, was 
a synonym of C. myriadophylla. Even as we established this 
synonymy another was suggested. Metrod (13) published C. teleo- 
ianthina as a new species. Its characters were the same as those 
of C. myriadophylla except that Metrod gave the spores as 8-9 X 
3-4.5 fi. Those of C. myriadophylla are smaller and shorter (3.5) 
3.8-4.3 (4.6) X 2.4-3 /.. 

Because of this apparently important difference, Josserand was 
led to make a careful study of dried specimens which he obtained 
from M. Metrod for this puri^ose. An examination of the speci- 
mens showed the spores to be 3.8-5.3 X 2.3-2.6 fi, and in close 
agreement with those of Peck’s species. Thus the only difference 
disappeared, and it was evident that C. teleoianthina was a synonym 
of C. myriadophylla, to which Metrod concurred in a letter to 
Josserand Dec. 3, 1837. 

Cantiiarellus multiplex Underwood : Cantharellus cla- 
vatus Fries. 

Although the situation in regard to these two species does not 
involve a contribution to synonymy, we wish to take this oppor- 
tunity to clarify a point which at present is still somewhat con- 
fused. 

Mounce and Jackson (14) reported C. multiplex from Quebec 
stating that they believed their report to be the first record of the 
fungus since its description. Shope (20) reported it from Colo- 
rado and published a photograph as well as a description which 
was based on the specimens he collected. He cited the report of 
Mounce and Jackson as the only other record besides the original 
description. Overholts (16) called attention to Kauffman’s dis- 
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cussion of C, multiplex and to the latter’s statement of its distri- 
bution in western United States. Kauffman (8) believed that C. 
multiplex was merely a growth form of C. clavatus. Povah (18) 
reported C. multiplex for Michigan in 1935. 

Shope (20) found that the spores of his specimens were similar 
to those of the type, a fragment of which he examined. He de- 
scribed them on p. 347 as “ hyaline, irregularly globose to glol^ose 
ovate, 4-6 X 4-6 /£, tuberculate. ...” If this spore size is com- 
pared with that of C. clavatus, in which the spores regularly meas- 
ure 9-12 X 5-6 /i, an important discrepancy in both shape and size 
is at once apparent. This discrepancy led us to question Kauff- 
man’s disposition of C. multiplex. 

An examination of Kauffman’s collections of C. clavatus and C. 
multiplex revealed that both had the same spores, 9-12 X 5-6 fi. 
Shope very kindly gave the junior author a slide from the type of 
C. multiplex, besides material from his Colorado collection. The 
spores in both were found to be as Shope had described them. 
Sections of the pileus were revived in KOH and were observed 
to change quickly to blackish green. This reaction was demon- 
strated on the sections of the type as well as on the Colorado 
specimens. No such color change occurred on any of Kauff- 
man’s collections filed under either name. It is evident that 
here are two very distinct characters which will serve to separate 
herbarium specimens of these fungi. Obviously, Kauffman con- 
fused a very luxuriant form of C. clavatus with C. multiplex — o. 
mistake which could be made very easily since both apparently 
have about the same stature and much the same coloration. Kauff- 
man’s comments on the distribution of the latter therefore apply to 
the former. Povah’s collection was also examined. The speci- 
mens proved to be Plcurotus porrigens. 

As a result of this study it becomes apparent that Shope was 
the first to correctly report C. multiplex from Colorado. We have 
used the older names for both species here. In Europe C. clavatus 
is now better known as Neurophyllum clavatum (Fries) Pat. 
Since neither of us has seen fresh specimens of C. multiplex, it 
would be inappropriate for us to attempt to solve the question of 
its generic position at this time. 
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Flammula scamba (Fries) Sacc. : Naucoria caespitosa Murr. 
(figs. 1, g and h\ 3, h), 

Flammula scamba has had a somewhat troubled history. For 
many years, in fact until quite recently, it was considered to be 
very close to Paxillus tricholoma and to differ chiefly in its glabrous 
pileus and lack of a fringed margin. Konrad (10) considered 
them to be conspecific and was supported in this belief by Dr. Rene 
Maire. Kauffman (7) mentioned Paxillus scamhus in connection 
with P, alienus and was obviously adhering to the concept that it 
was close to P, tricholoma. 

Comparatively recently, however, this concept was questioned 
by both Kiihner and I^ange who had collected a fungus which was 
much more in line with the Friesian descriptions. This later 
concept is now tlie one generally accepted by European investi- 
gators including Konrad and Maire. It seems to lie generally 
agreed that there is only one European species in the P, tricholoma 
complex. It is quite different from the fungus referred to F, 
scamba by Kiihner and Lange. 

Smith (22) reported Naucoria caespitosa from Caliiornia in 
1937. This identification was checked by an examination of 
Murriirs type, and no attempt Was made to place the fungus in 
Flammula, Since that time, however, attempts have been made 
to find the species in the European literature. A study of the 
European species of Flammula immediately brought to light the 
similarity between Murrill's fungus and the Flammula scamba 
(Fries) Sacc. sensu Lange, Kiihner, etc. A careful study satis- 
fied the jvinior author that N. caespitosa was identical with F, 
scamba of the above authors, and that the Friesian descriptions 
applied remarkably well to it. In order to be certain, however, 
dried specimens, notes and photographs were sent to M. Josserand. 
He was also convinced that the two were the same, but since he 
had not seen fresh specimens of the European species, the Ameri- 
can specimens were turned over to Dr. Robert Kiihner, who was 
also convinced that the two were identical. He pointed out that 
the apices of the cystidia in N, caespitosa were usually slightly 
incrusted, a character not shown by Konrad & Maublanc (11). 
However, Kiihner stated that he had frequently observed such an 
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Fic. 1. Cystidia and spores of Psathyrella hydrophila, Flammula scatiiba, 
Afarasmius candidus and M. candidm var. setulosus. 
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incrustation on the cystidia of his own specimens, and that conse- 
quently the presence of the encrusting material was not a difference 
between European and American specimens. Since there are no 
distinguishing characters, N. cacspitosa should be regarded as a 
synonym of F, scamha. 

In as much as this species has not been well known in North 
America, photographs of the fruiting bodies and drawings of the 
microscopic characters are given here along with a complete de- 
scription. As the junior author has observed it in the western 
United States, it is more commonly densely gregarious than caespi- 
tose. It should also be found in northeastern United States and 
Canada. 

Pileus 1-3.5 cm. broad, broadly convex or obtuse when young, 
becoming broadly convex to plane, with or without a low obtuse 
umbo, evenly “ pinkish cinnamon ’’ (pale buff) over all, surface 
at first covered by a mat of radially disposed fibrils which cause 
the margin to be fringed after the veil has broken, viscid when 
moist but soon dry, glabrescent, whitish in age; flesh very soft 
and watery, cartilaginous, sordid watery yellowish, odor not dis- 
tinctive or faintly fragrant, taste none ; lamellae close (26-32 reach 
the stipe), some forked near the base, in about three tiers, “cart- 
ridge buff” (whitish) in color, becoming sordid yellowish brown, 
moderately broad (3-3.5 mm.), tapering from the base to the 
margin or becoming slightly ventricose, horizontally adnate or 
developing a slight tooth, edges even; stipe short, 1.5-3 cm. long, 
2-3 mm. thick, usually curved, equal, solid and fleshy, base with 
numerous “ pinkish cinnamon ” to whitish rhizomorphs and some- 
what strigose at the point of attachment, lower three fourths 
densely fibrillose and peronate, the sheath soon broken up into 
floccose patches and eventually more or less disappearing, fibrils 
concolorous with those of the pileus, apex “ sea- foam-yellow ” 
(pale yellowish) and minutely squamulose, lower portion pale 
buff to somewhat yellowish. 

Spores 7-9 X 4-5 /*, smooth, pale rusty brown under the micro- 
scope, subovoid, with a slightly thickened wall, apex not truncate ; 
basidia four-spored; pleurocystidia abundant, hardly projecting 
beyond the hynienium, apices smooth or somewhat encrusted, 
ventricose in upper portion, abruptly narrowed to a broad rounded 
apex, with a distinct pedicel or sessile; cheilocystidia abundant, 
similar to pleurocystidia; gill-trama with a floccose central strand 
flanked on either side with narrow subgelatinous hyphae (which 
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appear glassy in KOH) ; pileus-trama homogeneous beneath a 
layer of brown-walled (in KOH) hyphae which are subgelatinous. 

Hebeloma sarcophyllum Peck: Hebeloma porphyrosporum R. 

Maire. 

In 1872 Peck dCvScribed a Hebeloma which was unique in having 
reddish-incarnate gills and spores distinctly reddish in mass. 
Kauffman included the species in his Agaricaceae of Michigan 
and reemphasized its unique characters. He reported it as 
infrequent. In 1931, Dr. R. Maire published Hebeloma porphy- 
rosporum, a mushroom having the same outstanding characters 
as Peck’s species. 

Josserand, comparing the two descriptions, suggested that the 
species in question were conspecific. He had had an opportunity 
to study H, porphyrosporum in the fresh condition. The speci- 
mens were sent to him by Marcel Locquin and had been collected 
at Lentilly, near I^yon. Smith had collected //. sarcophyllum in 
Michigan so a joint study of both species was undertaken. 

Three differences at first seemed trt separate them, h'irst, the 
pileus of H, sarcophyllum is paler than that of Maire’s species. 
Peck described the pileus of his fungus as white, Kauffman (6) 
described it as chalk white becoming dingy white.” In his field 
notes Smith described it as white but soon becoming reddish gray. 
Maire (12)i,described H, porphyrosporum as follows: “cutis . . . 
albida disco rufo-ferrugineo suffusa, demum rufo-ferruginea, 
albido-niarginata.” In his study of H. porphyrosporum, Josserand 
noted “ chapeau allant de creme-ivoire a beigeasse, a incarnat, a 
ocrace-incarnate, a ocrace-rosatre.” This constitutes a difference, 
albeit a slight one. 

Second, Peck did not indicate any cortina in his description. 
Kauffman (6) p. 480 stated “there is no cortina,” and Smith in 
his notes stated “ veil slight.” Maire for his species noted “ cor- 
tina alba ” but added “ fugacissima.” 

Third, there appears to be a slight difference in spore size. A 
study of Peck’s type revealed that the spores measured 7-9 (10) X 
4-5 ‘/li. From a spore-deposit of a Michigan collection. Smith 
found the spores to be 8-10 X 4.5-5.5 ft. Kauffman gave the 
spores of Peck’s species as 9-12 X 5-6^, somewhat larger than 
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in Peekes type. Smith, in studying Kauffman’s collections found 
the range to be 9-12 (13) X 5.5-7 /i. Maire described the spores 
of his species as 11-15 X 5-6 /i. Josserand upon examining 
Maire’s type found the average spore-size to be 11.2X6.6/ui. 
Those from M. Loequin’s collection were 10.2-11.5 X 6.2-6.8 fi. 

Since a difference in spore-size is the most significant character 
we discovered, we attempted to separate our various collections on 
that basis. A length of 10 /a appeared to be the dividing line. 
In Peck’s species, on that basis, we would have the type and Smith’s 
Michigan collection with a range below^ 10 ft, and all the other col- 
lections, including Kauffman’s Michigan material, would have to 
be placed in Maire’s species. 

On the basis of a difference in spore-size, the slight color dif- 
ferences noted above and the supposed presence or absence of 
the Cortina do not correlate. If primary emphasis were placed on 
either the color or the cortina, one still could not obtain a cor- 
relation. In view of the experience each of us has had in our 
own collecting grounds, we believe that the differences of color 
and development of the cortina are secondary characters very 
easily influenced by local conditions, and that since these differences 
between the two species under consideration are very slight, they 
should be regarded as simple variation. 

The difference in spore-size may be significant, but here more 
data are needed to establish it. Actually very few collections of 
either species have been critically studied. In the genus Mycena, 
M. amicta and M. subcaerulea are recognized on the basis of a 
difference in both size and shape of their spores. In M. capil- 
laripes and M. haematopus. Smith has observed differences in 
spore-size as great as that given above without attaching any 
particular taxonomic importance to them. Arnold ( 1 ) has studied 
a similar series of differences in Marasmius elongatipes Peck. She 
concluded from a study of mating reactions that the long-spored 
and short-spored forms, since they were interfertile, were best 
classified within the one species. In Cortinarius, where spore-size 
is used as a very important character, the difference we have noted 
between the two species of Hebeloma, if correlated with another 
difference, would be considered significant. However, in the 
hebelomas under consideration there is no correlated difference. 
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Consequently we believe that the character is not taxonomically 
significant and hence consider H. porphyrosporum to be a synonym 
of H, sarcophyllum. 

Marasmius candidus Fries: Marasmius maonisporus Murr. 
(fig. 2, a, b, and c). 

Overholts (16) recently published a photograph and description 
of M. magnisporus Murr. As a result of this account and con- 
versations with Overholts at the time of the ff)ray of the Myco- 
logical Society in 1939, the junior author was able to identify a 
group of collections which had puzzled him a long time. The 
senior author recognized in Overholts' description and illustration 
a species well known to him in France as M, candidus Fries sensii 
Quel. Since Josserand had already sent specimens of M, Candidas 
to Smith, the latter was able to make a critical study of the species 
in spite of conditions imposed by the war. In his communication, 
Josserand indicated that he believed that M. candidus sensu Quelet, 
Rataille and Boudier and M. candidus Fries were all consj:)ecific 
with M. candidus sensu Hard ( 4 ) and M, magnisporus Murr. sensu 
Overholts. Since Hard gave the spore-size as 4 X 2 /x, his account 
cannot be considered further in connection with M. magnisporus. 

In proceeding with a critical study of this situation, the junior 
author first compared the type of M. magnisporus with the mate- 
rial .sent to him by Josserand. A study of small pilei in Murrill's 
type revealed that cheilocystidia and pleurocystidia were absent — 
Overholts stated “ cy.stidia none ” in his description. In the largest 
specimen examined, however, numerous cheilocystidia 60-150 X 
6-9 (11) /X were ob.served. In a few sj)ecimens the cheilocystidia 
were 30-50 X 6-11 /x, but showed a tendency to elongate. From 
this it was apparent that the cheilocystidia remain buried in the 
hymenium for some time and then elongate rapidly as the fruiting 
bodies near maturity. It should be noted here that in this species 
many small pilei usually accompany the larger individuals on a 
single stick. This character was well shown in Murrill's type. 
In studying the latter, all the fruiting bodies, both large and small, 
were taken from the same group in order to avoid possible errors. 
No pleurocystidia were observed on the older pilei of the type, but 
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the pileus-trama appeared quite distinctive. The trama itself is 
of very loosely interwoven hyphae which are not at all gelatinous 
in consistency. Over the surface one finds a tangled mass of 
more or less elongated cystidia-like or greatly elongated hyaline 
cells some of which have slightly thickened walls. These do not 
form any sort of organized surface-covering. When young they 
are more or less upright and doubtless cause the pruinose appear- 
ance of the immature caps. In age they form a tangled, appressed, 
thin covering which, under a lens, appears finely fibrillose. The 
spores of the type were very variable in size, (10) 12-16 X 4.5-6 /a, 
and yellowish in iodine, as were all the tissues of the fruiting body. 
No brown- walled setae were found on the pilei though a special 
search was made for them. 

Specimens from Josserand lacked the cheilocystidia but did have 
the same type of pileus-covering as that described above for Mur- 
rill’s type. The spores were the same size and the dried fruiting 
bodies were indistinguishable. Both clearly showed the habit so 
well illustrated by Boudier (2). Since all of the pilei were rather 
small, the absence of cheilocystidia in* the specimens from France 
is not a serious discrepancy in view of the above observations on 
Murriirs type. As a result of this study it was evident that Mur- 
rill’s and Josserand’s material represented the same species. 

The junior author, however, had an accumulation of twelve col- 
lections from various parts of North America which complicated 
the situation. Eight of his collections from the Pacific coast 
checked well with Murrill’s species except that pleurocystidia were 
sometimes present, particularly near the edges of the gills. In 
four of his collections from the Great Smoky Mts. National Park 
in Tenn., brown, thick-walled setae were found scattered over the 
surface of the pileus and pleurocystidia were generally abundant. 

Among Kauffman’s collections there is one identified by him as 
'' Marasmius candidus Bolt.” which is characterized by the brown 
setae on the pileus. It also has the abundant pleurocystidia and 
the narrow spores. Smith has been unable to demonstrate the 
presence of such setae on the specimens of M, candidus from 
France. An examination of Kauffman’s notes showed that he 
had not observed the setae and had based his identification on 
Ricken's account of M, candidus. The hyaline pilocystidia ob- 
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served on the specimens from France and on Murrill’s type were 
also present on the pilei of specimens possessing setae. A careful 
study of the western collections showed that they possessed occa- 
sional thick-walled hyaline or faintly yellowish setae as well as the 
thin-walled cystidia. In the search for setae on his specimens, 
Smith found it helpful to use lower magnifications when examin- 
ing entire pilei and the usual high magnifications for examining 
sections. Under the former, the brown-walled setae showed up 
very well and their relative abundance on different pilei from the 
same or different collections was easily ascertained. Their distri- 
bution over a single pileus was found to be uneven and the number 
varied considerably in different pilei. 

The disposition to be made of the southern collections involves 
the question of which of the conflicting concepts of Marasmhis 
candidus of European authors should be accepted. Josserand 
wrote as follows on this point: I have made two notations con- 
cerning the M, candidus of authors: M, candidus sensu Pat. (Tab. 
Anal. Fung.) is surely not M. candidus of Fries. It is most cer- 
tainly Delicatula integrella! I showed the plate to KiiliiKT with- 
out telling him my opinion in order not to influence him, and he 
also stated emphatically that it was D, integrella, M. candidus 
sensu Lange (FI. Agar. Dan.) is not M. candidus Fries, but prob- 
ably M. languidus (translated from Josserand ^s letter of May 13, 
1940). 

Without question the concept of Quelet, Bataille and Boudier 
is the European concept most closely in line with the Friesian de- 
scriptions. However, the Friesian descriptions apply equally well 
to either of the American forms. In North America, before 
Murrill described M, magnisporus, fungi of this type were gener- 
ally referred to M. candidus Fries, see Kellerman (9). Kauffman, 
to judge by his notes, also had accepted the European concept 
mentioned above. Thus the M, candidus of the French authors 
and that of certain American investigators is the same. Since this 
concept is perfectly in line with the Friesian description, we believe 
it is the one which should be generally adopted, and are thus, 
forced to consider Murrill's name as a synonym of M. candidus. 

For the collections characterized by the brown setae we propose 
the following variety ; 
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Marasmius candidus var. setulosus var. nov. (fig. 1, i; 2, d, e, 
and /). 

Pileus albidus, setulosus ; setae aciculares, ferruginosae, 40-200 X 6-10 a* ; 
pleurocystidia 32-56 (100) X 8-15 a*, ventricosa vel subcylindrica ; sporae 
( 10) 12-14 X 3-4.5 At. — Specimen typicum in Herb. Univ. of Mich, conser- 
vatum: legit prope Elkmont, Tenn. Aug. 8, 1938, A. H. Smith n. 9943. 

Pileus (5) 10-20 (25) mm. broad, convex to umtonate or 
nearly plane in age, the margin usually irregular and wavy, pure 
white, appearing glabrous, very thin, white, striate, becoming pli- 
cate in age or rugulose, soft and fragile (but drying rigid and 
reviving well), odor and taste none; lamellae white, very narrow, 
adnate, becoming free in age, distant, the short individuals reduced 
to veins and often the interspaces decidedly intervenose ; stipe 1-2 
cm. long, 1.5 mm. thick, equal or slightly enlarged above, short, 
terete, usually eccentric, white above, becoming blackish toward the 
base, appressed fibrillose to minutely pubescent, apex famtly silky, 
sometimes slightly striate, base rather conspicuously pubescent or 
surrounded by white mycelium. 

Spores (10) 12-14X3^.5/*, hyaline, narrowly drop-shaped, 
yellowish in iodine; basidia four-spored; pleurocystidia and cheilo- 
cystidia similar, 32-56 (100) X ^15 /*, irregular in shape, more 
or less fusoid-ventricose to cylindric, hyaline, smooth ; gill-trama 
homogeneous, yellowish in iodine ; pileus-trama homogeneous, 
loosely floccose, not gelatinous, with brown, thick-walled setae 
40-200 X 6-10 /* scattered over the surface in addition to hyaline 
cysti<Jia. 

Singly to gregarious on sticks and debris of hemlock and tulip- 
trees, Tennessee and North Carolina. 

When more is known of both the species and the variety, it will 
probably lie discovered that the present apparent geographical dis- 
tinction will disappear, and, that, like Tricholorna fallax and its 
counterpart, both occur in close proximity to each other during the 
same season. It is possible that the variety differs from the species 
in having a slightly different habit and slightly narrower spores in 
addition to the setae and pleurocystidia. These characters are 
likely to vary considerably however, and we do not wish to empha- 
size them without first examining a larger §eries of specimens. 
Since the junior author did not detect the difference between the 
variety and the species in the field, his observations on the fruiting 
bodies he has seen in central and southern United States, but not 
collected and preserved, are of no value. 
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In western United States, where only M. Candidas has been col- 
lected, it has been found very abundantly, particularly in the Humid 
Transition life zone. In the dense thickets of elderberry and 
various species of Riibas along the coast a few miles south of the 
tip of Cape Flattery, Wash., where the canes of species of Rubns 



Fig. 3. Above, Collybia myriad ophylla Peck X 1 ; below, Flammula scamba 

(Fries) Sacc. 


attain a length of six to ten or twelve feet, specimens have been 
collected which measured 3-4 cm. across the pilcus. These collec- 
tions were lost in an accident. In collection no. 9496 from Cres- 
cent City, Calif., the largest specimen measured 3.5 cm. broad. 
This collection was from alder (Alnus rubra). Josserand reports 
that he has observed a variation of from 3-25 mm. in the size of 
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the pileus. One of the striking features of M, candidus is the 
large number of abortive fruiting bodies which are produced even 
under conditions which favor the development of the largest speci- 
mens cited above. 

Smith’s specimens confirmed the observations made by Over- 
holts on the thickness of the stipe. In some the stipe is thickened 
above, but one is just as likely to find it equal. 

Marasmius chordalis Fries: Marasmius limonispora Kauff. 

In 1925 Kauffman (8) described a Marasmius collected on the 
slopes of Mt. Hood, Ore., as M. limonispora. In addition to the 
somewhat ventricose spores, the species was characterized by hav- 
ing the stipe entirely pruinose, and in having cystidia on the faces 
and edges of the gills. After reading the description, Josserand 
believed that it could apply equally well to the previously described 
M, chordalis Fries and suggested this pair of names to the junior 
author as a subject for critical study. The study and discussion 
which followed was facilitated by the fact that both of us were 
familiar with M. chordalis. 

Specimens reported as M, chordalis by Smith (23) were studied 
by Josserand who was convinced that the American material was 
the M, chordalis of Patouillard, Kiihner and Josserand, Rresadola 
etc. Comparisons between the M, chordalis of the above authors 
and the Friesian descriptions brings out certain minor differences. 
Fries did not mention that the gills frequently stain reddish in 
age. However, Singer, who also knows this species, has examined 
dried specimens prepared by Robert Fries which were recognized 
as authentic by Elias Fries and found them exactement iden- 
tiques ” with the M, chordalis of Kiihner and Bresadola. 

After verifying our concepts of M. chordalis we proceeded to a 
critical study of M, limonispora. Particular attention was given to 
the size and shape of the spores, the abundance, size and shape of 
both pleuro- and cheilocystidia, the nature of the cuticle covering 
the pileus and the type of pubescence covering the stipe. Kauff- 
man’s specimens were found to have the typical pseudo-hymneni- 
form palisade of cells forming the cuticle of the cap and some of 
these were observed to have elongated at the apex to a filiform 
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appendage thus giving them the a])pearance of cystidia. Their 
presence causes the ])ilci of fresh specimens to appear pruinose. 
The pleurocystidia and cheilocystidia were also found to be similar 
in size, shape and abundance. The spores of both were found to 
be similar in shape and size and to become yellowish in iodine. In 
view of this evidence, we believe that M. limonispora should be 
regarded as a synonym of M. chordalis. 

PsATiiYRELLA iiYDROPHiLA (Fries) Smith: Hypttoloma cali- 
FORNicuM Earle. (Fig. 1, a, b, c, d, e and f; 4) 

Psathyrclla hydrophila is a common species l)oth in France and 
the United States. Depending on the weather, it can be found on 
or around the wood and debris of hardwoods from midsummer to 
late fall. It has been fairly well characterized both in Europe and 
North America so a detailed description is not given here. There 
arc several species which could be confused with it very easily. 
These are P, madeodisca (Peck) Smith, P. chondroderma (Berk.) 
Smith and P. oblougispora (Parker) Smith. Critical studies of 
these have been published, see Smith (24). 

Parker (17) gave the distribution of P. hydrophila (Hypholoma 
hydrophilum) as extending from New York to Florida and west 
to Pennsylvania. The records in the University of Michigan 
Herbarium at the present time include material from Nova Scotia, 
New York, Maryland, Tennessee, Ontario, Michigan, Washington, 
Oregon and California. During the course of identifying his col- 
lections from California the junior author had occasion to consider 
a species described by E^rle, Hypholoma calif ornicum, A study of 
the type, C. F. Baker, no. 86, was made. The study brought to 
light some interesting information. 

Parker (17) recognized H, calif ornicum as distinct from H. 
hydrophilum but gave no comments suggesting a close relationship. 
Since he (p. 206) reported H. calif ornicum as occurring in conifer 
forests, it is possible that he regarded this a distinction between 
them. It is difficult to understand where Parker obtained his in- 
formation. The original description by Earle (3) p. 344, states 
that H, calif ornicum is “ Densely caespitose on or near the base of 
oak stumps.” This accurately describes both the habit and habitat 
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of P. hydrophila. In his study of the type of Earle’s species the 
junior author found the spores to be as Earle described them, 
5-6 X 3 fi. The blunt pleurocystidia were almost identical with 
those found on a specimen of P. hydrophila, which was com- 
municated to the Univ. of Mich. Herbarium by Josserand. The 
characteristic layer of vesiculose cells which fonns the cuticle of 
the pileus in these fragile dark-spored agarics was also similar in 



Fig. 4. Psathyrella hydrophila (Fries) Smith, slightly reduced. 


both. The dried fruiting bodies of both were identical in appear- 
ance and consistency. However, since dried specimens in the 
genus Psathyrella all look very much alike and have the same con- 
sistency, this similarity is not as important as that between their 
microscopic characters. From this study it was apparent that the 
two were conspecific. This information along with camera-lucida 
drawings of the spores and cystidia was communicated to Jos- 
serand. Because of the outbreak of the war our correspondence 
was carried out largely by air mail and a further exchange of 
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specimens was not practical. After satisfying himself that Earle’s 
species was not the same as P. chondroderma, the senior author 
agreed that H. calif ornicum was not distinct from P. hydro phila. 

Although this species is most sharply characterized by its micro- 
scopic characters, certain points concerning its gross features are 
pertinent to this study. The stipe of //. calif ornicum was described 
as “ uneven with small irregular swellings, sordid white, marked 
with brownish stains on drying.” This suggests a similarity to 
P. chondroderma. In the latter, however, the stipe discolors as 
the fruiting body matures or ages. Stains such as Earle described 
are likely to appear on any species of Psathyrella as the specimens 
dry. The unevenness of the. stipe is a secondary character which 
the junior author has found to be quite common with a number of 
species closely related to P. hydro phila and which was quite evi- 
dent on the specimens illustrated in figure 3. 

The colors of the moist pilei are quite variable in North Ameri- 
can material. They are generally given as cinnamon brown to 
chestnut brown, and this is the range most commonly observed. 
However, specimens with very dark dull brown pilei (“ mummy 
brown ”) occur as well as others with a more vinaceous cast (“ ve- 
rona brown”). The same general range of color variation ob- 
served for Stropharia longistriata Murr., see Smith (24), has been 
observed for P. hydrophila. 

A certain amount of variability has been observed in the micro- 
scopic characters also. The spore-size though constant and dis- 
tinctive varies somewhat. Measurements from a number of North 
American collections read as follows : 4-5 X 2.5 fx ; 4-5 X 2.5-3 /x ; 
4.5-5 X 3-3.5 fi; 5-6 X 3-3.5 ft; 4.5-6 X 3-3.5 ft; Josserand has 
noted that in his spore-deposits the measurements are 5.6-7.6 X 
3.2-4.1 /x. In his dried specimens however, they measure 5-6 X 3- 
3.5 ft. Ricken (19) has given the spore-size as 5-6 X 2-3 ft. The 
most interesting feature brought out by these measurements is that 
the spores of H. calif ornicum are almost identical in size with the 
material from France whereas most of the collections from other 
parts of North America have spores which consistently range a bit 
smaller. 

Kauffman (6) under Hypholoma hydrophilum sense of Ricken 
described the cystidia as ** few or none.” Smith has examined 
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Kauffman’s specimens and found the pleurocystidia to vary in 
abundance. On certain collections from Ann Arbor they are very 
abundant and on others they are scattered to rare. Finally, the 
junior author’s own collections have shown the same degree of 
variability in this character. The very obtuse apices of the pleuro- 
cystidia are their most important diagnostic feature. 

Since we have not been able to find any character of recognized 
taxonomic value by which H, calif ornicum can be distinguished 
from P. hydrophila, we have no hesitation in referring it to the 
latter as a synonym. 

PiioLiOTA ERiNACEA (Fries) Quel.: Naucoria radia Murr. 

Naucoria badia was described from near Seattle, Wash, and has 
apparently not been recognized since from other regions in North 
America. During the summer of 1936 the junior author made a 
critical study of it while collecting with Prof. H. S. Jackson in the 
Lake Tiniagami region of Ontario, Canada. Since 1936 the type 
of N, badia has been critically studied, and the Tiniagami material 
compared with it. The two were found to be identical. Prof. 
Jackson has found the fungus regularly for a number of years on 
twigs of hazel-nut bushes and of birch on Bear Island in ].ake 
Timagami. The following description is based upon collections 
made on the island during the season of 1936. 

Pileus 5-15 mm. broad, usually convex, sometimes slightly de- 
pressed on the disc or the disc slightly umbonate, surface dry and 
densely covered by fibrillose scales, the scales erect and almost 
spine-like on the disc, somewhat appressed toward the margin, the 
margin fimbriate with over-hanging fibrils, color “ auburn ” “ rus- 
set ” or ochraceous tawny” (dark rusty brown to tawny), paler 
and more yellowish along the margin; flesh thin and fairly tena- 
cious, pallid brownish, becoming whitish, odor not distinctive, taste 
not recorded; lamellae close to subdistant, broad, bluntly adnate, 
whitish, becoming pinkish-cinnamon or darker; stipe 8-15 mm. 
long, 1-2 (2.5) mm. thick, equal br the base somewhat enlarged, 
stuffed by a narrow pith, pliant and tough, lower portion densely 
squagjfcse scaly with fine fibrillose scales, somewhat silky above the 
fringe left by the broken veil, pallid brownish above, dark rusty 
red' below. 
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Spores ellipsoid to subovoid, 7-9.5 (10) X 4-5.5 (6) fi in water- 
mounts of fresh material (slightly broader when revived in KOH), 
smooth, thin-walled, many collapsing, pale yellowish brown under 
the microscope in KOH ; basidia four-spored ; pleurocystidia none 
seen ; cheilocystidia f usoid ventricose to filamentose, elongating and 
frequently branching in age, 20-35 X 6-9 /i; gill-trama homo- 
geneous; pileus-trama with a surface layer of long, brown, thick- 
walled hyphae 5-7 fi in dia., and having free somewhat pointed 
tips, these hyphae septate and regularly with clamp connections, 
the remainder of the trama homogeneous. 

A characteristic feature of this fungus is that the surface hyphae 
of the pileus in mounts of revived material cither do not break up 
or if they do, they break up into long cylindric lengths usually the 
size of a single cell. The spores have a tendency to collapse quite 
readily and to become over-inflated when revived in weak KOH. 
Josserand has noted this same tendency in the spores of Pholiota 
erwacea of France. 

If the above description is compared with that of Pholiota eri- 
nacea (Naucoria or Phaeomarasmius of some authors), a very 
striking resemblance is noted at once. American material was 
sent to M. Josserand who in return sent complete data including 
specimens to the junior author. We both arrived at the same 
conclusion, namely that the two were the same. However, one 
discrepancy was noted. In the European material the spores meas- 
ure 8.5-11 X 6.S-8.5 fi and its basidia are one or two-spored. The 
American material so far examined has been consistently four- 
spored. It is apparent that here we are dealing with a simple 
variant-form comparable to those found frequently in the North 
American species of Mycena by Smith (21), and, as in Mycena, 
the difference in spore size which accompanies the change from 
the usual four-spored condition is not a taxoilomically significant 
difference. Naucoria badia must therefore be regarded as a syno- 
nym of Pholiota erinacca. 


SUMMARY 


In the preceding account one new variety, Marasmius candidus 
var. setulosus, is described, and Cantharellus multiplex has been 
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reestablished as a species distinct from C. clavatus. The following 
contributions to synonymy have been made : 

1. Flammula scamba (Fries) Sacc. {= Naucoria caespitosa Murr.) 

2. Heheloma sarcophyllum Peck (= Heheloma porphyrosporum 

Maire) 

3. Marasmius ca^tdidus Fries (= Marasmins magnisporus Murr.) 

4. Marasmius chordalis Fries {= Marasmius limonispora Kauff.) 

5. Pholiota erinacea (Fries) Quel Naucoria badia Murr.) 

6. Psathyrella hydrophila (Fries) Smith {= Hypholoma calif orni~ 

cum Earle). 
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DESCRIPTION OF FIGURES 

The drawings were made with the aid of a camera-lucida and as repro- 
duced the cystidia are approximately 980 X and the spores 1500 X natural 
size. 

Fig. 1. P. hydrophila from Jo.s.serand, Lyon, France, a, pleurocystidia ; 
b, cheilocystidia ; c, spores. H. calif ornicum (type), d, pleurocystidia; e, 
cheilocy.stidia ; f, spores. Plammula scamba, g, pleurocystidia and h, .spores. 
Marasmius Candidas var. sctulosus, i, spores. M. magnisporus Murr. (type) ; 
y, spores. 

Fig. 2. Marasmius magnisporus Murr. (type), a, cheilocystidia, h, cystidia 
from the surface of the pileus. M. Candidas var. sctulosus, d, cheilocystidia; 
e, setae from the pileus, f, pleurocystidia. 



A NEW POLYPORE IN WASHINGTON 

Elizabeth Eaton Morse 
(with 5 figures) 

A stipitate polypore was observed and studied by Mr. J. B. Flett 
in Bremerton, Washington, from 1931 to 1939. It was first 
noticed because of its stature (up to 17 cm. tall), its exceedingly 
brittle and hygrophanous tissues and the bluish-green ' coloration 
of the pilei. 

Bremerton, as is well known, is located on a peninsula in shel- 
tered Puget Sound, is well wooded and is subject to the heavy 
precipitation and dense fogs which prevail in that region. This 
fungus grew close to Mr. Flett’s cabin in a more or less open 
Pseudotsuga forCvSt, hence he was able to observe it day by day at 
all stages of development. It always appeared during the rainy 
seasons, though there were early and late arrivals in the months 
of September and March respectively. It grew in a thin layer of 
black humus 3 to 4 inches deep, unattached to living or decaying 
forest trees. This layer rested upon a deep substratum of sand 
and gravel, lio clay present. 

Mr. Flett watched an irregular Fairy Ring developing under 
cover of Gaultheria, Vaccinium, Berberis and Rhododendron, It 
advanced slowly where the vegetation was tall and dense, about 
2 feet per year, but more rapidly on the open side of the ring — 
until a diameter of 75 feet was attained. 

This fungus prospers best in semi-shade and when supplied with 
abundant moisture ; the pilei become very brittle and snap like the 
crisp vein of a lettuce leaf ! 

The following description has been prepared from abundant 
material, extended correspondence, photo prints and the detailed 
notes supplied by Mr. Flett. 


^Aerugineus, Saccardo’s Chromotaxia, no. 37, 1894. 
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Pol 3 rporus Flettii sp. nov. 

Pileus circular or irregular by compression, crenate, undulate, 
20 X 15 cm. broad in large specimens, at first convex, inrolled, 
later becoming plane and finally depressed at center; color when 
young greenish-blue, paler at margin, when dry becoming grayish 
or hoary, and finally dingy ochraceous ; context white, 2 mm. thick 
at the margin increasing to 15 mm. at the center. Hymenium very 
shallow, separable from the context, pure white at first, becoming 
apricot to salmon when mature or dried, decurrent and ending in 
a reticulation on the stipe ; at first covered with a spongy “ super- 
ficial hyphal layer not involved in the process of tube formation,” 
L. O. O. ; tubes 1-4 to a mm., 1 mm. deep at margin to 7 mm. 
towards the stipe, mouths of tubes angular, not uniform ; dissepi- 
ments dentate, becoming lacerate, finally fimbriate. Stipe smooth 
beyond the reticulation, white, solid, confluent with pileus, liecom- 
ing dingy ochraceous when dry, up to 14 cm. long by 2-3.5 cm. 
wide, usually eccentric, often crooked from meeting obstructions 
or from caespitose manner of growth. Odor and taste farinaceous. 
Reported edible by Mr. Flett. Basidia clavate 12-16 X 4-6 /4, 
4-spored ; spores ellipsoid to subglobose, smooth, hyaline, uniguttu- 
late, 3.5-4 X 2,5-3 ft. Cystidia and setae none. 

Type locality. Bremerton, Washington, not reported elsewhere. 

Habitat. In shallow black humus of mixed forest, even in 
gravel and moss. 

Habit. Gregarious, solitary, or caespitose. 

Season. The rainy season, September to March. 

Type collection deposited in Herbarium of the University of 
California as no. 589805, 

It is the opinion of L. O. Overholts that this fungus should be 
described as a new species (letter, May 25, 1936). Carleton Rea, 
England, comments as follows: “I do not know any species in 
England that will answer to your specimen ” (letter, June 12, 
1938). W. H. Snell writes: “Your fungus is without doubt a 
polypore and not a bolete. Separability of tubes is of no import 
even in the Boleti ” (Feb. 3, 1941). 

Grateful acknowledgments are made to Mr. Flett, as previously 
stated, and to those who examined specimens inclusive of Doctors 
Bonar, Overholts and Snell and Mrs. V. M. Miller. The writer 
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Figs. 1-S. Polyporus Flettii. 
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earnestly hopes that other discoveries may be made and that opin- 
ions concerning this Washington polypore may be received. 

California Mycological Society^ 

University of California, 

Berkeley, February 4, 1941 

EXPLANATION OF FIGURES 

Figs. 1-5. Polyporus Ulettii Morse: 1, Cluster of young sporophores, 
caps glabrous showing “ bloom ” easily marred, margins pale, crcnate. 2, 
Under side of young sporophores, margins inrolled, hymenia covered with 
pure white spongy hyphal layer, mouths not yet opened out ; stipes elongated, 
enlarged at bases, closely adjacent but not grown together. 3, Mature sporo- 
phore, margin expanded, thin, crenate, undulate; hymenial surface uneven, 
mouths opening out through hyphal layer; stipe elongated, vcntricose. 4, 
Portion of pore surface enlarged, mouths open, shreds of hyphal layer intact. 
5, Pores more enlarged, mouths angular, not uniform, dissepiments dentate, 
some lacerate, the most mature, fimbriate. 



PEZICULA CARNEA AND 
PEZICULA SUBCARNEA* 

J . Walton Groves - 
(with 6 figures) 

A number of species of Dcrmatea and Pesicula have been re- 
ported at various times as occurring on Acer. Two of these 
species, Dermatea acerina (Peck) Rehm and Pesicula accricola 
(Peck) Sacc., were recently described in detail by the writer 
(1938). Subsequently a third species, P. carnea (Cooke & Ellis) 
Rehm, was collected in abundance on Acer rubrum at the Myco- 
logical Foray held at Duchesnay, Que., in 1938. Studies based 
on cultures obtained from this material and from a collection 
made by Dr. L. O. Overholts at McKeever, New York, have con- 
firmed the opinion expressed in the . above-mentioned paper, that 
this species is distinct from P. acericola. 

In addition to these a Pesicula has been collected on Acer penn- 
sylvanicum in the Gatineau district north of Ottawa and in the 
Temagami Forest Reserve, Ontario, which is similar to P. carnea 
in gross appearance but differs in having much larger asci and 
ascospores**and slightly larger conidia. This fungus does not agree 
with any of the species previously reported on Acer and is, there- 
fore, described as new. 

Cultures were obtained from both ascospores and conidia in 
each species and were grown on two per cent malt extract agar 
and on sterilized twigs of the host. The cultures from ascospores 
and conidia were similar in each species and both produced the 
same type of conidial stage in culture. 

Pezicula carnea (Cooke & Ellis) Rehm, Ber. Bayer. Bot. Ges. 
13:199. 1912. 

Dermatea carnea Cooke & Ellis, Grevillea 5 : 32. 1876. 

1 Contribution No. 665 from the Division of Botany and Plant Pathology, 
Science Service, Department of Agriculture, Ottawa, Canada. 

* 2 Graduate Assistant, Central Laboratory, Ottawa. 
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Dermatca simillima Ellis & Ev. Proc. Acad. Phila. 1893: 451. 
1894. 

Dermatea carnea f. scriata Rehm, Ann. Myc. 9:1. 1911. 

Dermatca quercina /. Averts Rehm, Syd. Myc. March. 1579, 
1887. 

Apothecia erumpent, gregarious to scattered, or more or less in 
rows, separate or in small clusters, at first rounded, then cylindrical, 
finally expanding at the tip into a circular disc, sessile, narrowed 
below, 0.3-0.8 mm. in diameter, 0.3-0.5 mm. in height, brittle, waxy 
in consistency, becoming more fleshy when moist; hymenium at 
first concave, becoming plane to slightly convex, slightly pruinose 
when dry, “ light pinkish cinnamon ” to “ cinnamon,” becoming 
brighter when moist, “ light ochraceous buff to “ ochraceous buff,*’ 
at first with a raised, paler margin which later disappears ; tissue of 
the basal stroma compact, pseudoparenchymatous, composed of 
hyaline to yellowish, thick walled, irregular cells about 5-15 in 
diameter, arranged in more or less vertically parallel rows above, 
in the central part the cells becoming more elongated and inter- 
woven, toward the outside the cells in more or less oblique rows, 
smaller and thicker walled, and darker colored; subhymenium a 
narrow zone of slender, interwoven hyphae about 1. 5-2.5 fi in 
diameter; asci cylindric-clavate, short stalked, eight spored, (80)- 
90-1 10-( 120) X (12)-15-18-(21) fi; ascospores oblong-ellipsoid 
to ovoid, one to four celled, straight or slightly curved, hyaline 
becoming slightly yellowish, biseriate, (15)-18-25-(30) X (5)- 
7-9- (10) fi; paraphyses hyaline, filiform, septate, simple or 
branched, 1 .5-2.0 fi in diameter, the tips swollen up to 5-7 fi and 
forming a slight epithecium. 

Conidial fruiting bodies minute, inconspicuous, developing be- 
neath the outer bark layers and raising and splitting them, forming 
small, blister-like elevations but not breaking through, circular to 
somewhat elongated, about 250-700 ft in diameter, consisting of a 
more or less conical or cushion-shaped basal stroma, sometimes 
almost flat, varying in thickness from 10 ft to 100 ft or more in 
the thicker, central part, pseudoparenchymatous at the base, com- 
posed of hyaline, irregular cells about 5-10 ft in diameter, becom- 
ing more prosenchymatous above in the thicker part, the cells 
becoming more elongated and more or less vertic^ly parallel or 
somewhat interwoven; conidiophores arising from the surface of 
the stroma, hyaline, cylindric, continuous or septate, simple, occa- 
sionally branched, 7-25 X 3-5 ft; conidia oblong-ellipsoid, hyaline, 
one or two celled, straight or slightly curved, slightly narrowed 
toward the ends, one end with a truncate apiculus, (18)-21-25- 
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(30) X (6)-7“9-(10) fx; microconiclia hyaline, filiform, straight 
or curved, one celled, 5-10 X 1.2-1 .5 /x. 



Fig. 1. Pesicula carnea. A, drawings of asci, ascospores, and paraphyses; 
B, conidiophores, conidia, and microconidia. 

Host: Acer species, most commonly on Acer rubruin L. 
Exsiccati : Ellis, N. Am. Fungi 67a; Fung. Columb. 246, 2420; 
Rel. Farl. 112 (as Dermatea acericola) ; Rehm, Ascom. 1901 (as 
Dermatea carnea f. seriata) ; Sydow, Myc. March. 1579 (as Der- 
matea quercina /. Aceris). 

Specimens examined: Durand Herbarium. On Acer rubrum, 
Newfield, N. J. j! B. Ellis •2J5P. Part' of the type. 7235, 
Newfield, N. J. Coll. J. B. Ellis. Newfield, N. J. Coll. J. 

B. Ellis. This specimen is part of the type of Dermatea simUlima 
Ellis & Ev. 
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Mycological Herbarium of the Division of Botany and Plant 
Pathology, Department of Agriculture, Ottawa. On Acer rubrum, 
5297 (592),^ Duchesnay, Quebec— (589), McKeever, N. Y. 
Coll. L. O. Overholts 22130, 

University of Toronto Herbarium. On Acer sp. 2068, Tema- 
gami Forest Reserve, Out. 

Herbarium of J. W. Groves. On Acer rubnim. 459, Mallory- 
ville Bog, near Ithaca, N. Y. W. I.. White 1625—506, Mt. Lake, 
Va. Comm. E. K. Cash — 560, Bottomless Pit, N. H. I^. O. 
Overholts 20566 — 591, Duchesnay, Que. — 676, Kingston, N. J. 
L. O. Overholts 7880 — 680, Center Co., Penn. L. O. Overholts 
4630 — 681, Huntingdon Co., Penn. L. O. Overholts 21325 — 698, 
Oconee Demonstration Forest, Ga. Comm. G. E. Thompson. On 
Acer sp. 462, Huntingdon Co., Penn. W. L. White 2381 — 619, 
699 (C. L. Shear 4172), Duchesnay, Que. 

On malt extract agar the colonies reach a diameter of 2-3.5 cm. 
in two weeks. They have a colorless, appressed margin and fairly 
abundant, fluffy-cottony, more or less tufted, aerial mycelium, white 
to buff or yellowish, often slightly greenish. The conidial fruiting 
bodies develop as rounded to irregular, fleshy stromata, about 1-3 
mm. in diameter, covered with a sparse, downy, whitish to pale 
greenish-yellow mycelium, or almost glabrous and brownish, con- 
taining one or more irregularly lobed Cavities which tear open 
irregularly and widely. The tissue is composed of closely inter- 
woven, hyaline hyphae with the walls more or less grown together, 
looser at the outside and very compact around the cavities. The 
conidiophores and conidia are typical and microconidia are abun- 
dant. 

On twigs of Acer a white to grayish-buff, fluffy-cottony, aerial 
mycelium develops around the point of inoculation and may spread 
rather sparsely over the twig. The conidial fruiting bodies are 
erumpent, rounded to almost globose, white to buff or yellowish, 
covered with a downy, aerial mycelium, firm, fleshy in consistency, 
0.4-1 .0 mm. in diameter and usually about 0.5 ‘mm. in height, con- 
taining one or more rounded to more or less chambered cavities 
in the upper part. The basal stroma is thicker than in nature but 

8 The numbers in parentheses refer to duplicate specimens in the her- 
barium of J. W. Groves. 




514 Mycologia, Vol. 33, 1941 

the tissue structure is similar. The conidiophores, conidia, and 
microconidia are typical. 

Pesicula carnea was originally described by Cooke and Ellis 
(1876) as Dermatea carnca and was transferred to Pesicula by 
Rehm (1912), who listed P. accricola (Peck) Sacc. as a synonym. 
It was regarded as a synonym of P. accricola by Seaver and 
Velasquez (1933) and of P. cinnamomea (DC.) Sacc. by Wollen- 
weber (1939). 

The writer is convinced from an examination of type material 
of P. acericola and P. carnea, and from a comparison of cultures 
from ascospores and conidia of both fungi, that these should be 
regarded as two distinct species. P. accricola differs from P. 
carnea in its larger, more caespitose, more strongly erumpent, and 
brighter yellow apothecia, slightly broader asci, slightly larger 
ascospores, and definitely larger conidia. Cultures of P. acericola 
are white, occasionally buff to brownish, with abundant fluffy aerial 
mycelium, while cultures of P. carnea usually show greenish to 
yellowish tints and the aerial mycelium is less abundant and more 
tufted than in P. acericola. 

It is evident from an examination of the available exsiccati 
cited by Seaver and Velasquez (1933) and from their figures and 
the description of their cultures, that they did not have the true 
P. acericola but were dealing only with P. carnca. 

They observed this Pesicula growing in close association with 
pycnidia oT Sphaeronema accrinum Peck and apothecia of Der- 
matea acerina (Peck) Rehm, and inferred that all three were stages 
of the same organism. The writer has observed this association 
in several collections and in the Diichesnay material it was very 
striking. However, cultures from ascospores of the Dermatea 
and conidia of the Sphaeronema proved to be identical with each 
other and different from cultures from ascospores of P. carnea, 
and when twigs bearing apothecia of P. carnea were placed in a 
moist chamber, spore masses of an inconspicuous Cryptosporiopsis 
appeared. Cultures from these i:onidia were identical with cul- 
tures from ascospores of P. carnea. These conidia are narrower 
and more pointed at the ends than conidia of Sphaeronema aceri- 
num and, of course, are borne in an entirely different type of fruit- 
ing body. The association between apothecia of P. carnea and 
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pycnidia of Sphaeronema acerinum is, therefore, only one of 
chance and the true conidial stage of P. carnea is the. Cry ptospori- 
opsis. 

Von Hohnel (1916) evidently observed this association also 
when he suggested that .S". acerinum was the conidial stage of 
Dermatea simillima Ellis & Ev. Examination of part of the type 
of D, simillima in the Durand Herbarium disclosed that it was 
identical with P. carnea. 

The taxonomy of Pesicula cinnamomea is in a state of confu- 
sion. Persoon (1801) described a Pcsisa diluta p cinnamomea 
but the description was too incomplete for the fungus to be recog- 
nizable and no host was mentioned. DeCandolle (1815) described 
a fungus occurring on oak as Pesha cinnamomea and this descrip- 
tion might well apply to a Pecicula. Persoon (1822) again de- 
scribed a Pesisa cinnamomea, this time giving the host as oak and 
citing DeCandolle’s description, thus indicating that he considered 
his fungus to be the same species. Since, according to the Inter- 
national Rules, the priority of specific names dates from Fries’ 
Systema Mycologicum, it should be noted that here Per.isa china- 
niomea was described as occurring on oak and the descriptions of 
DeCandolle and Persoon (1822) were cited. The combination 
Pesicula cinnamomea was published by Saccardo (1881). 

Berkeley (1881) reported a fungus on maple as Dermatea cinna- 
momea (DC.). He evidently considered that he had DeCandolle’s 
fungus, and there would seem to be no justification for the later 
appearance in the literature of the combination Dermatea cinna- 
momea Berk. & Br. for a fungus on maple. 

Dermcctea cinnamomea Cooke & Peck on Populiis is a synonym 
of Ocellaria ocellata (Pers.) Schroet. 

Tulasne (1865) described a Pesicula occurring on oak as Pesi- 
cula amoena. He observed a conidial stage associated with the 
apothecia and it is noteworthy that he described the conidia as 
narrower or about the same width as the ascospores. Fuckel 
(1869) also described a Pesicula on oak as P. quercina. Later 
(1874) he reported a fungus on Alnus without describing it, as 
P. quercina var. Alni, and a specimen on Acer pseudoplatanus was 
distributed in Syd. Myc. March. 1579 under the name P. quercina 
f. Aceris Rehm. Rehm (1889) described the Alnus fungus as a 
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distinct species, P, Alni, but retained the Acer fungus as a form 
of P, Alni, Later (1896) he listed it as a synonym of P. acericola, 
a treatment followed by the writer (1938). However, examina- 
tion of the specimen in Syd. Myc. March. 1579 has subsequently 
shown that it is P. cornea and not P. acericola. 

Wollenweber (1939) has brought together as synonyms under 
the name P. cinnamomea, such diverse forms as P. Alni Rehm, 
P. aurantiaca Rehm, P. acericola (Peck) Sacc., P. carnea (Cooke 
& Ellis) Rehm, Dermatea acerina (Peck) Rehm, and others. He 
did not study all these forms in culture, nor did he examine the 
types. 

P. Alni and P. aurantiaca were recently described in detail by 
the writer (1940). It was shown that they are clearly distinct 
specifically and if the genus Ocellaria is recognised, P. aurantiaca 
could with equal justice be placed here and separated generically. 
Similarly with the species occurring on Acer, Dermatea acerina 
must be regarded as not only specifically, but generically distinct 
from P. acericola and P. carnea. The latter two can readily be 
separated from each other, and obviouj^ly all of these forms cannot 
be identical with P. cinnamomea. 

It has not been possible to examine the types of the Pesicula 
species described on oak, and the taxonomy of these species is 
still not clear, but it seems certain that P. cinnamomea is a valid 
name for one of them. A culture, isolated by Jorgensen and 
labelled P.- finnamoniea, was obtained from the Centraalbureau 
voor Schimmelcultures at Baarn. It produced both perfect and 
imperfect stages when grown on;twigs of Quercus in flask cultures. 
Wollenweber (1939, p. 542) evidently studied this same culture 
and considered it to be P. cinnamomea. However, it is very dif- 
ferent in cultural characters and in size of conidia from P. carnea. 
The conidia are, in fact, wider than the ascospores, which would 
even seem to preclude the possibility of its being identical with 
P. amoena Tul. 

A Pesicula has been collected on oak in the. Temagami Forest 
Reserve, Ontario, and at the Petawawa Forest Experiment Sta- 
tion, Ontario, and this species also differs from the Baarn culture 
in cultural characters and in size of conidia. It also appears to 
be different from P, carnea, and may be P. amoena Tul. 
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All of the species listed as synonyms of P. cinnamomea l)y Wol- 
lenweber which the writer has studied in culture, i.c., P. Alni, P. 
aurantiaca, P. acericola, P, carnea, and Dermatca acerina have 
proved to be clearly distinct from Wollenweber’s concept of P. 
cinnamomea as represented by the Jorgensen culture from Baarn, 
and also from the Pezicula collected on oak in Ontario. It would 
seem, therefore, that much more convincing proof than Wollen- 
weber has offered should be forthcoming before his list of syno- 
nyms be accepted. 

Pezicula subcarnea sp. nov. 

Apotheciis crumpentibus, gregariis vel clispersis, plus minus seriatim in- 
structis, solitariis vel caespitosis, orbicularibus, sessilibus, versus basim at- 
tenuatis, 0.4-0.8 mm. latis, 0.2-0.5 mm. altis, mollibus, ceraccis, in humido 
carnosis; hymenio piano vcl convexo, leviter pruinoso, ochraceo, margine 
primum elevato, pallide, dein evanescente; hypothecio pseudoparenchymato ; 
ascis clavatis, latis, breve stipitatis, octosporis, (90) -100-130- (150) X (21)- 
23-28-(30) ascosporis elliptico-oblongis vel ovoidcis, hyalinis vcl luteolis, 
rcctis vel leviter curvatis, continuis vel triseptatis, irrgulariter biscriatis, 
(21) -25-35- (40) X (10)-12-14-(16) m; paraphysibus hyalinis, filiformibus, 
septatis, simplicibus vel ramosis, l.S-2.0At diam., apice ad 5/* incrassato, leve 
epithccium formantibus. 

Hab. Acer pcnnsylvanicnm L. 

Apothecia erunipent, gregarious to scattered or more or less in 
rows, separate or in small clusters of two to six, circular, sessile, 
narrowed below, 0.4-0.8 mm. in diameter, 0.2-0.S mm. in height, 
soft, brittle, waxy in consistency, becoming more fleshy when 
moist ; hymenium plane to convex, slightly pruinose, close to 
“ tawny '' or ochraceous ’’ in color, brighter when moist, “ zinc 
orange ” to “ ochraceous orange,” the margin paler, at first slightly 
raised, tlien disappearing; tissue of the basal stroma compact, 
pseudoparenchymatous, composed of hyaline to pale yellowish, 
fairly thick walled, almost isodiametric cells 8-12 /a in diameter, 
arranged in more or less vertically parallel rows, curving obliquely 
toward the outside where the cells are darker and thicker walled; 
subhynienium a narrow zone of closely interwoven, indistinct 
hyphae; asci broadly clavate, short stalked, eight spored, (90)- 
100-130-(1S0) X (21)-23-28-(30) /ix; ascospores oblong-ellipsoid 
to ovoid, hyaline to pale yellowish, straight or slightly curved, one 
to four celled, irregularly biseriate, (21)-2S-35-(40) X (10)- 
12-14-(16 ) /a; paraphyses hyaline, filiform, septate, simple or 
branched, 1. 5-2.0 /x in diameter, the tips swollen up to 5jLt and 
forming a slight, yellowish epithecium. 
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Conidial fruiting bodies minute, very inconspicuous, developing 
beneath the outer bark layers and raising and splitting them, form- 
ing small blister-like elevations, but not breaking through, circular 



Fig. 2. Pesicula subcarnea. A, drawings of asci, ascospores, and para- 
physes; B, conidiophores and conidia. 


or slightly elongated, 250-450 fjt. in diameter, consisting of a pseudo- 
parenchymatous basal stroma, composed of hyaline, irregular cells 
4-7 fjk in diameter; forming a layer 10-30 fi in thickness, sometimes 
tfitcker at the centre, conidiophores arising from the surface of this 
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layer, hyaline, cylindric, continuous or septate, simple, occasionally 
branched, pointed, 1 5~35 X 3-4 /*, sometimes swollen below the tip 
up to 5-6 /I ; conidia oblong-ellipsoid, hyaline to slightly yellowish, 
straight or slightly curved, one to several celled, (20) -25-35- (40) 
X (7)-8-ll-(14) fi; no microconidia have l^en observed. 

Host : Acer pennsylvanicum L. 

Type: Mycological Herbarium of the Division of Botany and 
Plant Pathology, Science Service, Ottawa, 2594, Kingsmere, Que. 
Sept. 2, 1935. 

Specimens examined: Mycological Herbarium of the Division 
of Botany and Plant Pathology, Ottawa. On Acer pennsylvani- 
cum, 2594 (439), 3992 (132), Kingsmere, Que. — 5728 (662), 
Temagami Forest Reserve, Out. 

University of Toronto Herbarium. On Acer pennsylvanicum, 
7269 (146), 7973 (326), 7975 (395), Temagami Forest Reserve. 
Out. 

Herbarium of J. W. Groves. On Acer pennsylvanicum, 429, 
Temagami Forest Reserve, Ont. — 701, Millinocket, Maine,. Aug. 
22, 1940, comm. E. K. Cash. 

On malt extract agar the colonies grow slowly, reaching a diame- 
ter of about 3 cm. in three weeks. The margin is usually appressed 
and almost colorless. The aerial mycelium is grayish white to buff 
or brownish, cottony to somewhat collapsed, often not very abun- 
dant. The conidial fruiting bodies develop as a more or less 
rounded to irregular, fleshy stroma, about 1-3 mm. in diameter, 
covered with a downy, whitish mycelium, or almost glabrous and 
brownish, containing one or more irregularly lobed cavities which 
tear open very widely. The tissue is composed of hyaline to yel- 
lowish hyphae about 3-5 /x in diameter, fairly loosely interwoven at 
the base but forming a compact tissue above. The conidiophores 
and conidia are typical and no microconidia have been observed. 

On twigs of Acer, little aerial mycelium is produced except for 
a tuft of whitish to brownish, more or less collapsed mycelium at 
the point of inoculation. The conidial fruiting bodies are some- 
times immersed as in nature, sometimes more strongly erumpent, 
mostly about 0.2-0.4 mm. in diameter, sometimes up to 1 mm., 
sparsely covered with a thin, downy, aerial mycelium.. The basal 
stroma is variable, sometimes very thin, about lOfx in diameter, 
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Figs. 3-6. 3, Apothecia of Pesicula carnea; 4, conidial stage of P. cornea 
on a twig of Acer in culture; 5, apothecia of F. subcarnea; 6, conidial stage 
of P. subcarnea on a twig of Acer in culture. All X 4 approx. 
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and composed of more or less longitudinally arranged hyphae from 
which the conidiophores arise, sometimes much thicker and pseudo- 
parenchymatous, composed of thick walled, hyaline cells, 5-10 /m 
in diameter, forming a compact tissue around the cavity but looser 
toward the outside. The conidiophores and conidia are typical. 

This species is distinguished from P. carnea chiefly by the size 
of the asci and ascospores. In P. carnea the asci are mOvStly 15- 
18/x in diameter, rarely reaching 20 /a, while in P. snbearnea they 
are mostly 24-28 /a in diameter and only occasionally as narrow as 
20 /A. They are much broader in proportion to their length in the 
latter, and so are a diflferent shai>e. The ascospores of P. carnea 
are mostly 7-9 /a in diameter, while in P. snbearnea they are mostly 
12-14 /A in diameter. The apothecia of P. snbearnea are usually 
a little smaller and have more orange in their colouration than those 
of P. carnea, Microconidia are abundant in cultures of P. carnea 
but have not been observed in cultures of P. snbearnea, P, aceri- 
cola is intermediate with respect to ascus width but can be easily 
recognised by the larger, brighter yellow, more caespitose and 
more strongly erumpent apothecia. 

It is, therefore, concluded that at least three species of Pezicnla 
may be found on species of Acer, P, acericola occurs most com- 
monly on A. spicatum and P. carnea most commonly on A, rnbrum, 
while P. subcarnea has been collected only on A, pennsylvanicum. 
The conidial stage of each is a typical Cryptosporiopsis, 

Central Experimental Farm, 

Ottawa, Ont. 
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A NEW CERCOSPORA ON LEUCOTHOE^ 


B. H. Davis 2 
(with 1 figure) 

The species uf Ccrcospora described lierein has been collected 
frequently on Leucothoe Cateshaei Gray in nurseries and orna- 
mental plantings in New Jersey and has also been found on Long 
Island by H. H. Whetzel. An examination of either type or co- 
type specimens of Cercosporae described on Ericaceous plants 
shows this to be specifically distinct. The more important dif- 
ferences follow. The Ccrcospora on Lcucotlwc differs from C. 
gay-lussaci Speg. and C. Kalmiac Ellis & Ev. in its narrower 
conidia; from C. Oxydcndri Tracy & Earle, C. Kahniac, C. sparsa 
Cooke and C. Gaidthcriae Ellis & Ev. in its subhyaline to pale 
olivaceous conidia; and from the last two and from C. Handclii 
Bubak in its conidia with long obconically truncate bases. Its 
very pale olivaceous conidiophores with almost hyaline tips distin- 
guish it from C. Epigaeac Ellis & Dearness, C. mollcriana Winter, 
and C. Oxydcndri. Also its conidiophores are narrower than those 
of C. Gaultheriac and shorter than those of C. mollcriana. The 
following name is proposed : 

Ccrcospora Leucothoes sp. nov. (fig. 1). 

Maculae orbiculares vel interdum irregulares, aliquando restrictae foliorum 
venis, aliae definitores maculae cum angusta atra elevata margine, 4-12 mm. 
diametro, brunneae vel griseo-brunneae, vel sordfde griseae in superiore 
superficie, minus definitae et paene ferrugineae in inferiore superficie ; fungus 
amphigenus sed copiosior in superiore superficie ; stromatis atris, globosis vel 
elohgatis, 40-130 m in longitudinem ; fasciculis in superiore superficie con- 

1 Journal Series paper of the N. J. Agricultural Experiment Station, 
Rutgers University, department of plant pathology. 

2 The writer wishes to express his appreciation of the generous help of 
Dr. CHiarles Chupp in describing the species and in making available type 
specimens for examination. 


523 



524 


Mycologia, Vol. 33, 1941 


fertis vel confertissimis, cum 2-12 conidiophoris in inferiore superficie'; 
conidiophoris dilutissime olivaceis cum paene hyalinis apicibus, mediocriter 
uniformibus in latitudinem, longioribus conidiophoris flexuosis vel raro seniel 
geniculatis, raro septatis, non-ramosis, cicatricibus sporarum non manifestis, 
apicibus rotundatis, 1.5-3 X 10-35/*; condiis subhyalinis vel dilutissime oli- 
vaceis, cylindro-obclavatis (interdum distincte cylindricis vel conspicuiter 
obclavatis), ad bases longe obconico-truncatis, apicibus subacutis, directis vel 
curvatis, septis non-conspicuis, 1.5-3 X 20-90/*, raro 120/*, plerumque 40- 
75/*. 

Hab, in foliis et caulibus Lcucothoc Catcsbaci Gray, New Brunswick, N. J. 

Leaf spots circular or sometimes irregular, occasionally bounded 
by leaf veins, some of the more definite ones with a narrow black 



Fig. 1. Cereospora Lcucothocs. A, stroma and conidiophores ; B, conidio- 
phores; C, conidia. Drawn with the aid of a camera lucida. 


raised border, 4-12 mm. in diameter, brown to grayish brown or 
even dingy gray on upper surface, less definite and more nearly 
ferruginous on lower surface; fruiting structures amphigenous but 
more abundant on upper surface; stromata black, globular to 
elongate, 40-130/* in length; fascicles on upper leaf surface dense 
to very dense, on lower leaf surface with 2-12 stalks; conidio- 
phores very pale olivaceous with almost hyaline tips, fairly uniform 
in width, longer ones wavy or sparingly once abruptly geniculate, 
rarely with septa, unbranched, spore scars not evident, tips rounded, 
1.5-3 X 10-35 /*; conidia subhyaline to very pale olivaceous, cylin- 
dro-obclavate (sometimes distinctly cylindric or plainly obclavate), 
base long obconically truncate, tips subacute, straight or curved, 
septa indistinct, 1.5-3 X 20-90/*, rarely 120/*, usually 40-75 /*. 
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On leaves and stems of Leucothoe Catesbaei Gray, New Bruns- 
wick, N. J. 

Type material deposited in herbaria of Cornell University and 
New Jersey College of Agriculture. 

N. J. Agricultural Experiment Station, 

New Brunswick, N. J. 



LIFE CYCLE OF PIGGOTIA FRAXINI, 
CAUSING LEAF DISEASE OF ASH 


Frederick A. Wolf and Ross W. Davidson ^ 

(with 2 figures) 

A fungus commonly identified as Piggotia Praxini Berk. & Curt, 
is among those most commonly and most widely found on the 
foliage of ashes throughout the United States. It appears appro- 
priate herein to designate it Piggotia leaf disease of ash, since this 
stage of the causal fungus is most prominent and is bes^ known to 
collectors. This disease is especially prevalent in nurseries and on 
small trees in the forest, but occurs also on large forest and shade 
trees. All of the more common species of ash are subject to at- 
tack, including white ash, Fraxinus amcricana L. (identical with 
F, acuminata Lam. and F, lanceolata Borkh. in some of the older 
collections) ; green ash, F. pennsylvdnica Marsh, var. lanceolata 
(Borkh.) Sarg. (identical with F, viridis Michx.) ; Oregon ash, 
F. oregona Nutt.; and black ash, F. nigra Marsh, (identical with 
F, sambucifolia I^m.). 

During the past few years our contacts with those interested in 
forest-tree nursery diseases and our examination of collections in 
herbaria show that this leaf disease occurs in Alabama, Georgia, 
Indiana, Illinois, Iowa, Kentucky, Louisiana, Massachusetts, Min- 
nesota, Mississippi, Missouri, Nebraska, New York, North Caro- 
lina, North Dakota, Ohio, Oklahoma, Oregon, Pennsylvania, South 
Carolina, South Dakota, Tennessee, Washington, Wisconsin, and 
Virginia. Furthermore, a consideration of pertinent mycological 
studies shows that the taxonomy of the pathogen is in a confused 

^Grateful acknowledgment is made of the use of the following herbaria: 
Farlow Herbarium, Harvard University; Herbarium of the New York 
Botanical Garden; and Mycological Collections of the Bureau of Plant 
Industry, U. S. Department of Agriculture. We also wish to acknowledge 
the assistance of W. C. Davis, Dennis H. Latham, L. R. Roof, Ernest 
Wright, George Y. Young, Carl Hartley, and Bailey Sleeth in collecting 
specimens of ash diseases occurring in forest-tree nurseries. 

526 



Wolf and Davidson : Piggotia Fraxini 


527 


state because it is polymorphic and no one has traced its develop- 
mental history. The present report, therefore, recounts our efforts 
to clarify these taxonomic matters as revealed by the sequential 
appearance of the several developmental stages of the Piggotia leaf 
disease fungus. The developmental cycle has been found to in- 
clude a conidial stage, by means of which the pathogen is distrib- 
uted during summer, a spermogonial and a carpogonial stage, the 
precursors of the perithecial stage, that appear coincidentally 
throughout the entire period from midsummer to early winter, and 
finally the perithecial stage, by means of which the organism hiber- 
nates. The perithecial stage matures in spring and is believed to 
constitute the primary inoculum for the conidial stage. 

SOURCES OF MATERIAL 

As has been indicated, trees of all ages arc subject to this disease 
although it is especially severe upon young trees. An adequate 
description of its appearance, although highly desirable, has a 
limited usefulness, since it is unusual to find this leaf disease oc- 
curring alone. Instead, it is commonly associated with several 
other diseases whose causal agencies have not been given detailed 
study. Among the pathogens quite commonly found on leaves 
showing this Piggotia disease are the spermogonial stage, Phyllo- 
sticta viridis Ellis & Kellerm., of Mycospha<^rella fraxinicola 
(Schw.) House, whose life history was recently studied (10); 
Cylindrosporium Fraxini (Ellis & Kellerm.) Ellis & Ev. (appar- 
ently synonymous with Cercosporella Fraxini Ellis & Kellerm., and 
with Cercospora Fraxini Ellis & Kellerm.) ; Cylindrosporium viri~ 
dis Ellis & Ev. ; Septogloeum Fraxini Hark, (apparently synony- 
mous with Gloeosporinm Fraxini (Hark.) Ellis & Ev.) ; and 
Gloeosporium punctiforme Ellis & Ev. Data showing the fre- 
quency of occurrence of some of these fungi in forest-tree nurseries 
are given in table 1. 

The Piggotia stage was present on most of the leaves containing 
Marssonia Fraxini and on all of those containing Gloeosporium 
punctiforme, but in several instances the conidia of these two fungi 
were also present in the same collection of leaves, so it was not 
definitely determined whether G. punctiforme has a Piggotia stage 
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similar to P, Fraxini, Specimens of diseased leaves containing 
Gloeosporium punctiforme could, however, not be distinguished 
from those containing Marssonia Fraxini except by microscopic 
examination. This fact indicates that it too may be important as 
a cause of defoliation. Cylindrosporium Fraxini, Cercospora sp., 
and Cylindrosporium viridis each produce conspicuous, distinctive 
leaf spots. 

This admixture of pathogens, oftentimes with three or four of 
them upon one and the same leaflet, has made it difficult to deter- 
mine the symptom complex of each and to secure evidence of 

TABLE 1 


Fungi on Ash Leaves Collected in Nurseries, 1938 to 1940 


Fungus ^ 

Number of 
specimens * 

V 

Distribution 

Percentage 
of classibed 
specimens 

Number of 
states 

Number of 
localities 

Matssonia Ftaxini 

49 

5 

5 

3 

3 

12 

3 

3 

2 

2 

23 

4 

4 

3 

2 

75.3 

7.7 

7.7 

4.6 

4.6 

Cylindrosporium Fraxini 

Cercospora sp 

Gloeosporium punctiforme . . . . 
Cylindrosporium viridis 


Totals 

65 



100.0 


^ Where several fungi were present in a collection they were recorded as 
separate specimens; 

* A few specimens could not be identified because they lacked conidia. 


genetic connections. These matters remained confused for several 
years but during the past year several clumps of small trees parasit- 
ized only by the organism under consideration were found. It has, 
therefore, been possible to make repeated observations throughout 
the year on these clumps of diseased trees, supplementing these 
observations by collections of specimens for immediate microscopic 
examination and for use in preparing paraffin sections. 

APPEARANCE OF THE DISEASE AND STRUCTURE OF THE PATHOGEN 

Conidial stage. Lesions bearing the conidial stage become evi- 
dent about the middle of June, and conidia may continue to be 
formed until mid-September. Small yellowish-green indefinite 
spots on the upper leaf surface are the first evidence of disease. 
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Hundreds of flecks, none of which exceed 3 mm. in diameter, may 
occur on a single leaflet, in which case the entire leaflet is con- 
spicuously yellow. Little discoloration is evident on the lower leaf 
surface but, with the aid of a hand lens, scattered, elevated struc- 
tures are visible thereon. In moist weather these structures are 
pale flesh-colored, glistening, and protrude prominently, and in dry 
weather they are white and collapsed. By the use of paraffin sec- 
tions they are seen to be acervuli, deeply seated in the spongy 
parenchyma (fig. 1, D), The protrusions, that may extend 100 
or more microns above the leaf surface, are composed of the co- 
nidial mass held together in a mucilaginous matrix. The acervular 
stroma may be so deeply embedded as to be hemispheric, and is 
composed of several layers of pale-brown, thin-walled cells (fig. 
1, C). The conidia are cylindrical, straight or slightly curved, 
obtuse-tipped, 1-septate, hyaline, and range in size from 17-40 
(most commonly 24-28) X 3— 4 (fig. 1, B), These structural 
features are clearly those of the form genus Marssonia, In fact, 
when compared with exsiccati, the fungus is specifically identical 
with Marssonia Fraxini Ellis & Davis (1). This species was first 
collected in Vilas County, Wisconsin, by Dr. J. J. Davis, on the 
foliage of Fraxinus nigra (F. sambucif olia) y and was described by 
him in 1903 and discussed in a later note (2). 

Spermogonial and carpogonial staged. Within two or three 
weeks after conidia are first shed, numerous dark-brown to black 
structures have been formed interspersed among the acervuli. 
These structures soon become thickly dispersed over the entire 
lower leaf surface, and constitute the most conspicuous feature of 
the disease (fig. 2, A). These structures continue to form and 
to mature not only while the leaves are still attached but long after 
the leaves have fallen. They have been collected over the entire 
period from early July to December. 

Vertical sections of diseased leaves show that these dark struc- 
tures are always deeply immersed within the leaf tissues, extending 
to the palisade parenchyma. Each structure is a stroma 100-200 fi 
in diameter, that contains one or more locules. These locules are 
of two types, spermagonial and carpogonial, both of which may be 
initiated within the same stroma and may develop coincidentally. 
The peripheral layer of the stromata is composed of thick-walled 
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cells, devoid of stainable content, and the medullary portion con- 
sists of loosely arranged, deeply staining, thin-walled cells. In the 
case of spermogonia, these medullary cells are the spermatium- 
mother cells, and in the carpogonia, the nurse tissue for the devel- 
opment of the asci. 

Spermatial formation begins immediately beneath the ostiolar 
area and proceeds radially and basipetally. Details of the process 
are unknown except that the sperniatia arc abstricted as buds (fig. 
1, E) from the mother cells, after which the mother-cell walls 
disintegrate to form a mucilaginous matrix in which the spermatia 
are embedded. If moisture is present, the spermatia are exuded 
from the ostiolar orifice and adhere in a droplet or film. The sper- 
niatia are short-cylindric, hyaline cells 2-3 X 1 /*• Mature sper- 
mogonia seem multilocular, an appearance produced no* doubt be- 
cause the formation of spermatia does not proceed at the same rate, 
chains of spcrmatiferous cells remaining, as was descrilied in the 
case of Mycosphaerella fraxinicola (10). 

Comparison of this spermogonial stage with the type Piggotia 
Fraxini Berk. & Curt., collected in Pennsylvania by Michner, shows 
them to be identical. Specimens in herbaria show that various 
American mycologists have collected and identified this stage as 
Piggotia Fraxini, Collections sent to Europe have lieen given 
other names. Von Hohnel (9) called it D6thichisa (Dothiopsis), 
one of the JExcipulaceae. Specimens on leaves of Fraxinus ore- 
gona, collected September 28, 1919, and sent to Sydow and Petrak 
(8), led them to conclude in 1922 that the organism might be made 
a new generic type. The following year Petrak (7) assigned it to 
Asterostromella Fraxini (Berk. & Curt.) Petrak, one of the Lepto- 
stromataceae. He pointed out, however, that it differed from 
Asterostromella only in the rather well developed, more or less 
dark-colored, pycnidial wall. 

The carpogonial locules can be distinguished from spermogonia 
by the presence in each one of several deeply staining ascogonia that 
intertwine among the loosely arranged medullary cells (fig. I, A), 
Each ascogone is a septate filament whose trichogynal portion ex- 
tends to the exterior. Presumably the spermatia lodge on these 
exposed trichogynes, through the agency of water, and the further 
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development of the carpogonia is contingent upon fertilization 
by the spermatia. Proof of fertilization is lacking, however. 

Perithecial stage. Transformation of the carpogonial locules 
into perithecia takes place during winter while the decaying leaves 
are lying on the ground. As the fascicle of asci is forming, the 
deeply staining cells gradually disappear, indicating that they con- 
stitute the reserve food for the developing asci. In North Carolina 
some of the asci will have matured about the middle of March w^hile 
the ascospores in others will not yet have been developed. Para- 
physes are lacking. The asci adhere in fascicles as may be noted 
if perithecia are crushed in a drop of water under the cover glass. 
Mature asci are cylindrically saccate and measure 50-60 X 8-10 fx 
(fig. 1, F). Each ascus contains eight biseriately arranged, hya- 
line, 2-celled ascospores. The upper cell is somewhat the larger. 

COMPARISON WITH DESCRIBED SPECIES OF MYCOSPHAERELLA 

These structural features sIioav that the pathogen properly be- 
longs in the genus Mycosphaerella (Sphacrella), In an effort to 
establish its specific identity, comparison was made first of all with 
the descriptions of species that have been recorded to occur on the 
foliage of ashes. The important comparative features of these 
species that should be considered are contained in table 2. From 
these descriptions it may be noted that the organism involved in 
our studies most nearly resembles M. effigurata. 

In further efforts to identify this Mycosphaerella our collections 
have been compared with exsiccati. Such comparisons show that 
S, maculiformis and S, pnnetiformis are clearly distinct from our 
material. These two species occur on the foliage of various hard- 
woods, including Qucrctis, Castanea, Acer, Platanus, Fag ns. Hi- 
coria, Tilia, Carpinus, etc., both in Europe and in North America, 
for which reason they are undoubtedly different from the special- 
ized pathogen involved in the present studies. 

Sphaerella Fraxini (collected on F, excelsior L. in Hungary in 
1883 by Linhart (presumably type specimens from Rehm’s Asco- 
myceten No. 738)) has much more densely aggregated perithecia 
and its ascospores are very much larger than those of our fungus. 
Furthermore, it is not known to occur on this continent. 
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In the type specimens of Sphaerella fraxinea the perithecia ap- 
pear to be interspersed with those of Mycosphaerella effigtirata. 
Some mycologists regard these species as identical. Ellis and 
Everhart (6, p. 268) state, “ Specimens of S, fraxinea Pk. in our 
Herb, certainly agree well with Schweinitz’ description of his 5*. 
effigurata” S, fraxinea, however, has ascospores that may readily 
he distinguished from M. effigtirata since the lower cell of the for- 

TABLE 2 

Comparison of Species of Mycosphaerella Occurring 
ON Leaves of Fraxinus spp. 


Species 

Distribution 
of perithecia 

Dimensions of 
asci 
(m) 

Dimensions of 
ascospores 
(m) 

Mycosphaerella f rax- 

Hypophyllous, in 

40-50X10-12 

8-10X4-5 

inicola (Schw.) 
House 

spots 


ff 

Mycosphaerella effi- 
gurata (Schw.) 
House 

Hypophyllous, oc- 
cupying entire 
leaf surface 


15X4 

Sphaerella fraxinea 

Amphigenous, in 

30-40 

10-12X4-5, upper 

Peck 

spots 


cell 3-4 times the 
larger 

14X3-4 

Sphaerella maculi- 
formis (Pers.) 

Awd. 

Hypophyllous, in 
spots 

50-60x7-8 

Sphaerella puncti- 
f or mis (Pers.) Rab. 

Hypophyllous 

28-45X7-9 

6-9X2.5-3.0 

Sphaerella Fraxini 
Niessl. 

Hypophyllous, 
densely aggre- 

50-70X10-13 

26-28X4 

Sphaerella quadran- 
gulata (Ellis & Ev.) 

gated in groups 

60X.12' 


Epiphyllous, in 
white spots 

16X4 

Fungus undefr con- 
consideration 

Hypophyllous, dis- 
p)ersed over entire 
lower leaf surface 

50-60x 8-10 

15-18X4.5-6.0 


mer species is only one-fourth to one-third the size of the upper, 
while those of the latter are only slightly unequal. Collections of 
decaying ash leaves from the Duke Forest show ascospores like 
those described for S. fraxinea, and on these same leaflets peri- 
thecia were found that agree with those of M. fraxinicola and of 
M. effigurata. These three species appear to be confined to this 
continent. 

Sphaerella quadrangulata, collected on F, quadrangulata Michx., 
is clearly distinct from the other species occurring on ash. This 
organism was first- named S, Sapindi Ellis & Ev. because the host 
was erroneously identified as a species of Sapindus, 
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The organism under consideration is so widely prevalent in 
North Carolina in the area where Schweinitz collected for a period 
of years that it seems improbable that it could have escaped his 
notice. Schweinitz collected here both M, fraxinicola (Sphacria 
fraxinicola) and M. effigurata (S. effigurata). These are distinct 
species although both may occur together on the same leaflet, as 
has been indicated. These facts incline us to the opinion that the 
organism under consideration is M. effigurata, although the admix- 
ture of perithecia of these two species and of those of S. fraxinea 
in exsiccati is a source of confusion which renders it impossible 
for anyone to be certain. Nevertheless it seems best to reestablish 
the name M. effigurata rather than to create a new specific name. 

Since this study for the first time clarifies the developmental 
cycle of the organism causing the Piggotia Fraxini leaf disease of 
ash, the name can best be reestablished and taxonomic matters 
can be oriented by a brief descriptive summary as follows: 

Mycosphaerella effigurata (Schw.) House, Emend, An index 

to the New York species of Mycosphaerella. N. Y. State 

Mus. Bull. 233-234, pp. 25-31. Albany, N. Y. 1921. 

Syn: Sphaeria effigurata Schw., Syn. N. Am. Fungi No. 1790. 

Sphaerella effigurata (Schw.) Cooke, Jour. Bot. 21: 107. 
1883. 

Piggotia Fraxini Berk. & Curt., N. Am. Fungi No. 433. 

Marssonia Fraxini Ellis & Davis, Trans. Wis. Acad. 14: 97. 
1903. 

Septoria Besseyi Peck, Bull. Torrey Club 6: 77. 1875. 

Dothichisa Hdhnel, Sitz.-ber. Akad. Wien. 119: 631. 

1910. (Frag. Myk. No. 537. 1910.) 

Asterostromella Fraxini (Berk. & Curt.) Petrak, Ann. Myc. 

23 : 268-269. 1923. 

Peritheciis innumerosis, dispersis, saepe totum foliorum in pagina adversa 
occupantibus, discretis vel congestis, subinnatis, erumpentibus, nigris, sphaeri- 
cis, 75-100 M diam. ; ascis fasciculatis, cylindricei-sacciformibus, aparaphysatis, 
50-60 X 8-10 M ; sporidiis biserialis inordinatis, ellipticis, inaequaliter uni- 
septatis, loculo supero crassiore, vix constrict! s, hyalinis, 15-18 X 4.5-6 /*. 

Hab. in vemo in pagina adversa foliorum dejectorum Fraxini spp., f requens. 

Statum spermogonicum Piggotia fraxini B. et C. sistit. Spermogoniis et 
carpongoniis in aestivo atque autumno eflormantibus, hypophyllis, innatis, in 




Fig. 1. All figures except D drawn to the same scale. Mycosphaerella 
ejfigurata (Schw.) House. A, median .section of carpogonium with three 
ascogonial coils; B, conidia (Marssonia Fraxini), two germinated and show- 
ing appressoria; C, portion of acervulal wall with conidia; D, sketch of 
acervulus; E, spermatia and section of spermogonial wall; F, an ascus, 
germinating ascospores; ascospores, and thimble-like outer ascus membrane. 
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U)culis stroniaticis oriundis, solitariis vel congestis, punctiformibus, globosis, 
nigris, ca. 100 m diam. ; spermatiis bacillaribus, hyalinis, 2-3 X 1 

Status conidicus : Marssonia Fraxini Kll. et Davis statum conidicum sistit. 
Maculis pallidis, minutis, indefinitis, innumerosis ; acervulis innatis dein 
erumpentibus, in toto pagina inferiore folionim sparsis; cirris pallide carncis; 
conidiis tcreti-fusoideis, uniscptatis, rectisculis, hyalinis, 17-40 (saepius 24- 
28) X 3-4 iii. 

Hab. in aestivo in foliis vivis Fraxini spp. 

For the convenience of mycologists, specimens of the coniclial, 
spermogonial and carpogonial, and ascigerous stages have been 
deposited in the Farlow Herbarium, Harvard University ; in the 
herbarium of the New York Botanical Garden; and in the Myco- 
logical Collections of the Bureau of Plant Industry, U. S. Depart- 
ment of Agriculture. 

comparison of pure cultures 

Comparative cultural studies w'ere made not only of M. cffigti- 
rata but of the associated species as follows : 

(a) Mycospiiaerella efkigurata 

F. P. 72189, On Fraxinus amcricana from Washington, 
Ind., Sept. 1938, overwintered at Arlington, Va. Isola- 
tion from ascospores Mar. 10, 1939. 

F. P. 72190. On Fraxinus amcricana from Chapel Hill, 
N. C., Mar. 25, 1939. Isolation from ascospores Mar. 
30, 1939. 

F. P. 86489, On Fraxinus pcnnsylvanica var. lanccolata 
from Mandan, N. Dak., Sept. 20, 1939, overwintered at 
Arlington, Va. Isolation from ascospores May 5, 1940. 

F. P. 72181. On Fraxinus amcricana from Charlottesville, 
Va., Sept. 7, 1938. Isolation from conidia Nov. 22, 1938. 

F. P. 72182. On Fraxinus pcnnsylvanica var. lanccolata 
from Clinton, Tenn., Sept. 28, 1938. Isolation from 
conidia Nov. 22, 1938. 

F. P. 94039. On Fraxinus sp. from Chapel Hill, N. C., 
July 19, 1940. Isolation from conidia Aug. 8, 1940. 

(b) Cylindrosporium viridis 

F. P. 72180. On Fraxinus pcnnsylvanica var. lanccolata 
Qinton, Tenn., Sept. 27, 1938. Isolation from conidia 
Nov. 22, 1938. 
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(c) Gloeosporium punctiforme 

F. P. 86486, On Fraxinns amcricana from Stroudsburg, 
Pa., Sept. 4, 1939. Isolation from conidia Nov. 2, 1939. 

(d) Cylindrosporium Fraxini 

F. P. 86487, On Fraxinus sp. from Livingston, Ala., Oct. 
23, 1939. Isolation from conidia Nov. 2, 1939. 

Ascospores and conidia of Mycosphaerella effigurata germinate 
readily on cornmeal agar at ordinary room temperature of about 
25° C. but subsequent growth is very slow. 

Cultures from conidia were obtained by crushing spore horns 
in a drop of sterile water and placing this spore suspension on the 
surface of cornmeal agar. The use of a thin layer of agar facili- 
tated observing germination and growth of the conidia when the 
dishes were inverted under a 4 mm. microscope lens. 

Ascospore cultures were obtained by placing wet portions of 
overwintered leaves so that the ascospores could be expelled directly 
onto the surface of cornmeal agar. Germination and growth were 
then observed under the microscope in the same way as with 
conidia. Germinating ascospores Were also studied under high 
magnification by removing the lids of the Petri dishes and focusing 
directly onto the surface of the agar. Unless germinating conidia 
and ascospores are allowed to develop undisturbed for a week or 
more before transfer to tubes of malt agar, they usually fail to 
grow. 

The appearance and development of cultures from conidia and 
ascospores were similar in all respects. The mycelium developing 
from single spores becomes readily visible macroscopically only 
after a period of 10 to 18 days. The mycelium is hyaline at first, 
soon turning brown, and finally after 1 to 2 months on 2% per 
cent malt agar is black. The lateral spread on cornmeal or malt 
agar is only 12 to 15 mm. during a 6 to 8 weeks* period, but the 
mycelium piles up on the surface of the agar in a thick, black, firm 
mass (fig. 2, B), White to light brown gelatinous outgrowths or 
lobes of fungus tissue may develop from the margin of the culture, 
but these also gradually turn dark. 

Pycnidia were never observed in cultures either from conidia or 
from ascospores. A few conidia were obtained from these cul- 
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tures, but they were usually abnormal in that one cell was glolx>se 
or swollen. Conidia were never found in profusion in cultures as 
they are when developed under natural conditions. 



Fig. 2. Mycosphaerella cffigurata (Schw.) House. A, photograph of 
underside of ash leaf showing the Piygotia hraxini stage; B, cultjre of the 
fungus, two months old; grown on 2% per cent malt agar. 


The mycelial mass in cultures of Cylindrosporiutn viridis re- 
sembles somewhat that produced by M. cffigurata but t3rpical 
conidia were developed. Cultures of Cylindrosporium Fraxini 
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were distinctly different from those of M. effigurata but those of 
Gloeosporium punctiforme were very similar macroscopically. 
This latter species, however, forms 2-cel led spores that are much 
shorter and thicker than the conidia of M. effigurata, and the spores 
are formed over the entire surface of the fungus mat. 

PATHOGENICITY 

All attempts in the laboratory and greenhouse to inoculate seed- 
lings with cultures, conidia, and ascospores have failed to result 
in the production of the disease. It is probable that such factors 
as humidity, light, and temperature were not favorable. On the 
other hand, when old leaves bearing perithecia were attached to 
twigs of healthy trees in the forest, the conidial stage appeared on 
the young foliage after a minimal interval of 3 weeks.* Infection 
also followed when leaves bearing conidia were attached to healthy 
twigs. In the case of trees with old diseased leaves beneath them 
on the ground, it was observed that there is a progressive upward 
involvement of the foliage, those nearest the ground becoming 
infected first in spring and then those more distant as summer ad- 
vanced. These results leave little doubt of the pathogenicity of 
M. effigurata, and support the cultural studies that indicate the 
genetic connection of perithecial and conidial stages. 

SUMMARY 

The developmental cycle of a fungus commonly known as Pig- 
gotia Fraxini has been studied. The fungus attacks various species 
of ash throughout the United States and is especially common in 
forest-tree nurseries. 

The pathogen is polymorphic, possessing a conidial stage, prop- 
erly identified as Marssonia Fraxini Ellis & Davis, a spermogonial 
and carpogonial stage, commonly designated Piggotia Fraxini Berk. 
& Curt., and a perithecial stage, herein assigned to Mycosphaerella 
effigurata (Schw.) House. Evidence of a genetic connection of 
these stages is presented and an emended description of the fungus 
is included. 

The pathogen is commonly associated in nature with such other 
§pecies as Mycosphaerella fraxinicola (Schw.) House, Sphaerella 
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fraxinea Peck, Cylindrosporium Fraxini (Ellis & Kellerm.) Ellis 
& Ev., Gloeosporium punctiformc Ellis & Ev., and Cylindrosporium 
viridis Ellis & Ev. 

Department of Botany, 

Duke University, 

Durham, North Carolina, 

AND 

Division of Forest Pathology, 
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U. S. Department of Agriculture, 

Washington, D. C. 
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THE ASSOCIATION OF DIFFERENT ALTER- 
ATIONS IN SELF-FERTILE X-RAYED 
DERIVATIVES OF NEUROSPORA 
TETRASPERMA 


Walter Scott Malloch 

While fungi were among the first organisms in which the re- 
tarding action of X-rays and radium were noticed (cf. Dauphin, 
1904 a, b; Ceresoli, (1904) 1907 ; Dautwitz, 1906), a detailed study 
of irradiation effects has been of more recent origin (cf. Nadson 
& Philippov, 1925 ; Nadson & Rochlin, 1933 ; Olenov, 1935 ; Dodge 
& Seaver, 1938). The stability of the induced alterations has been 
tested by means of subcultures (cf. Olenov, 1935) and by progeny 
tests (cf. Dodge & Seaver, 1938). A larger number of individ- 
uals may be tested by the first method, but the latter yields more 
precise information. Both of these . methods have been used in 
this series of investigations, in addition to the statistical method of 
analysis to be presented in this paper. 

Experiments in which ascospores of Neurospora tetrasperma 
were treated with Grenz rays and hard X-rays served to produce 
two populations which were suited for genetic studies. The first 
treatment consisted in irradiating ascospores with dosages of Grenz 
rays varying from 20,000 to 37,500 r units. These ascospores 
were soaked for twelve hours prior to activation for thirty minutes 
at a temperature of 61° C. The combination of prolonged soaking 
and short heat treatment promoted the maximum amount of growth 
in the resulting cultures. The second treatment consisted in ir- 
radiating ascospores with dosages of hard X-rays varying from 
5,000 to 17,500 r units. These ascospores were then activated for 
ninety minutes at a temperature of 61° C., after having been in 
contact with a wet agar medium for two hours. This treatment 
tended to accentuate character expression and did not promote too 
rapid growth. 

Previous reports on these experiments indicated that large num- 
bers of variant cultures were induced by both methods of treatment 
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(cf. Goodspeed and Malloch, 1938, 1940). These alterations were 
very similar in number and appearance to those produced when 
ascospores or conidiospores were subjected to high temperatures 
for different intervals of time. Among the progeny of the X-rayed 
ascospores, conidiospore production was either normal, defective, 
or absent. These same cultures were classified as to whether they 
had normal perithecia, many defective perithecia, few defective 
perithecia, or with perithecia absent. The self-fertile cultures were 
further subdivided according to whether ascospore production was 
good, medium^ fair or poor. Finally, the color of substratum was 
listed as light, medium (normal), or dark. While the present 
paper will consider only the self-fertile cultures, the remaining 
forms will be described in a subsequent publication. 

A preliminary observation of these cultures indicated that the 
alterations which were induced by high-frequency radiation tended 
to be associated. For instance, cultures with reduced sclerotia de- 
velopment were frequently observed to have a light color in the 
substratum, whereas cultures with normal perithecia development 
had a chestnut-brown color. One purpose of this investigation is 
to present the raw correlation data, including the frequency distri- 
butions, produced by the Grenz ray and hard X-ray treatment of 
ascospores. This is one of the few instances in which quantitative 
data are presented to show the relationship existing between altera- 
tions induced by X-radiation of fungi. Tests for the homogeneity 
of the data of the two populations have been made in regard to the 
frequency distributions and the correlation data. A difference in 
the severity of the treatments may affect the percentage of altera- 
tions observed without necessarily affecting the association existing 
between two characters. Tests have also been devised to determine 
which characters show an association after irradiation and which 
occur at random. In subsequent publications, data will be pre- 
sented to test the stability and consequently the nature of these 
associations. In certain instances, the treatment may be so severe 
as to affect two characters simultaneously, one of which is condi- 
tioned by the cytoplasm, and the other by an alteration in the 
chromosomes. Such an association would tend to disappear in 
subsequent transfers due to recovery of the cytoplasm. An asso- 
ciation which is due to a simultaneous change in two genetic factors, 
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however, should exhibit a certain measure of stability. The statis- 
tical treatment of the data involves the use of the chi-square test as 
described by Snedecor (1938). Having explained the experi- 
mental methods employed, the observed data may be presented. 

EXPERIMENTAL RESULTS 

All cultures represented in this test produced perithecia and 
ascospores, as may be inferred from the title. The detailed analysis 
is presented in Tables 1 to 6. The fact that two sets of data have 
been combined in the same table should cause no confusion, since 
the two populations are distinctly labeled. The results of the tests 
for homogeneity between the distribution of individual characters 
in the two populations may be listed as follows : 


Character 

Test 

X* 

P 

Ascospore production 

1 

39.9361 

<.01 

Color of substratum 

1 

14.7948 

<.01 

Conidiospore production. . . 

2 

15.6750 

<.01 

Perithecia development. . . . 

3 

13.3919 

<.01 


Since the probability of occurrence is less than .01 in every case, 
we have reason to abandon the null hypothesis and look for some 
factor which may be causing a difference in the two populations. 
The most obvious factor would be a difference in the severity of 
the two treatments. 

We may 'also test the homogeneity of the two populations in 
respect to the raw correlation data. The following -values were 
obtained : 


Characters 

Test described 
in table 

X* 

P 

Ascospore production vs. color 
of substratum 

, 

58.2263 

<.01 

Ascospore production vs. conidi- 
ospore production 

2 

49.5841 

<.01 

Ascospore production vs. peri- 
thecia development 

3, 

35.2311 

<.01 

Color of substratum vs. conidio- 



spore production 

Color of substratum vs. peri- 
thecia development 

4 

25.8609 

<.01 

5 

28.6691 

<.01 

Conidiospore production vs. 
perithecia development 

6 

26.8479 

<.01 
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TABLE 1 

Raw Correlation Data for Color of Substratum in Original Tube and 
Ascospore Production in Original Tube of Self-fertile 
X-RAYED Derivatives of Neurospora tetrasperma 


1 

2 

3 

4 

5 

6 

7 

2 



Color of substratum in original tube 


3 

Ascospore production 
in original tube 

Tvp 

X-ray 

Dark 

Medium 

Light 

Totals for 
ascospore 
production 

4 

Good ascospore 
production 

Hard 

0 

62 

1 

63 

5 


Grcnz 

0 

124 

0 

124 

6 

Medium ascospore 
production 

Hard 

3 

26 

3 

32 

7 


Grenz 

32 

61 

2 

95 

8 

Fair ascospore 
production 

Hard 



H 

48 

9 


Grenz 



■■ 

49 

10 

Poor ascospore 
production 

Hard 

19 

36 

13 

68 

11 

Grenz 

22 

14 

6 

42 

12 

Totals for color of 
substratum 

Hard 

25 

166 

20 

211 

13 


Grenz 

70 

228 

12 

310 


14 

Test 

Distribution 

Rows 

combined 

Columns 

combined 

X* 

p 

15 

Homogeneity of 
hard X-ray and 
Grenz ray data 

Color of 
substratum 

44-6+8+10 

5+7+9+11 

None 

14.7948 

<.01 

16 


Ascospore 

production 

None 

4+5+6 

39.9361 

<.01 

17 


Correlation 

data 

4+6, 8+10 
5+7,9+11 

None 

58.2263 

<.01 

18 

Association of as- 
cospore produc- 

Hard X-ray 

4+6,8+10 

None 

20.3529 

<.0l 

19 

tion and color of 
substratum 

Grenz ray 

5+7,9+11 

None 

49.9502 

<.01 


Due to the fact that the probability values are less than .01 in 
every experiment, there is reason to suspect that the two popula- 
tions are not homogeneous. It seems probable that the different 
X-ray and activation treatments have caused a variation in the dis- 
tribution of the two populations. This difference consisted in the 
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TABLE 2 


Correlation Data for Conidiospore Production and Ascospore 
Production in Original Tube of Self-fertile X-rayed 
Derivatives of Neurospora tetrasperma 


1 

2 

3 

4 

5 

6 

7 

2 



Conidiospore production 
in original tube 


3 

Ascospore production 
in original tube 

Type 

of 

X-ray 

Normal 

Defective 

Absent 

Totals for 
ascospore 
production 

4 

Good ascospore 
production 

Hard 

3 

50 


63 

5 

Grenz 

29 

78 

17 

124 

6 

Medium ascospore 
production 

Hard 

1 

26 

5 

32 

7 

Grenz 

16 

56 

23 • 

95 

8 

Fair ascospore 
production 

Hard 

4 

17 

27 

48 

9 

Grenz 

4 

32 

13 

49 

10 

Poor ascospore 
production 

Hard 

4 

37 

27 

68 

11 

Grenz 

2. 1 

19 

21 

42 

12 

Totals for conidio- 
spore production 

Hard 

12 

130 

69 

211 

13 


Grenz 

51 

185 

74 

310 


14 

sTest 

Distribution 

Rows wHich 
were 

combined 

Columns 

which 

were 

com- 

bined 

X* 

p 

15 

Homogeneity of hard 
X-ray and Grenz 

Conidia 

None 

4+5 

15.6750 

<.01 

16 

ray data 

Ascospore 

None 

4+5+6 

39.9361 

<.01 

17 


Correlation 

4+6,8+10, 

5+7,9+11 

None 

49.5841 

<.01 

18 

Association of conidia 
and ascospore 

Hard X-rays 

4+6, 8+10 

None 

25.2602 

<.01 

19 

characters 

Grenz rays 

5+7,9+11 

None 

17.7167 

<.01 


fact that the hard X-ray treatment caused a more sudden change, 
with a higher end point. 

Since these tests indicate that the two populations are not ho- 
mogeneous, it is a matter of interest to examine the association 
15etween characters in each population. For sake of emphasis, we 
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may repeat that in testing for association between characters, a null 
h3rpothesis is set up, but, in this case, the assumption is made that 
there is no association. The chi-square test of association between 
different characters may be listed in the following way : 


Characters 

Test 

described 
in table 

Type of 
X-ray 

X* 

P 

Ascospore production vs. 

1 

Hard 

20.3529 

<.01 

color of substratum 


Grenz 

49.9502 

<.01 

Ascospore production vs. 

2 

Hard 

25.2602 

<.01 

conidiospore protluction 


Grenz 

17.7167 

<.01 

Ascospore production vs. 

3 

Hard 

111.4879 

<.01 

parathecia development 


Grenz 

127.3401 

<.01 

Color of substratum vs. 

4 

Hard 

10.8280 

<.01 

conidiospore production 


Grenz 

16.9173 

<.01 

Color of substratum vs. 

5 

Hard 

22.2020 

<.01 

perithecia development 


Grenz 

74.3275 

<.01 

Conidiospore production vs. 

6 

Hard 

22.4909 

<.01 

perithecia development 


Grenz 

18.5367 

<.01 


In considering these results, it may be noted that an association 
appears to exist between every pair of characters under considera- 
tion. This means that normal perithecia development is associated 
with normal conidiospore production, normal ascospore production, 
and normal color of substratum. likewise, normal conidiospore 
production is associated with normal ascospore production and 
normal color of substratum. 

Finally, it may be noted that the original data indicate that this 
association is by no means complete; for instance, cultures which 
failed to produce conidia may exhibit normal ascospore production, 
and cultures with a dark substratum may produce a normal amount 
of conidiospore growth. 

Data presented in this article have demonstrated the manner in 
which X-rayed alterations are induced, but an important part of 
the investigation was to determine the hereditary nature of the new 
types. In order to obtain this information, a number of progenies 
were grown from spore prints. This procedure can be used to 
determine whether or not alterations are transmitted to the next 
generation, but it does not indicate the ratio in which they are 
inherited. The method is illustrated by the data presented in 
Table 7. Experiment G2414 represents cultures derived from 
original X-rayed ascospores of N, tetrasperma. Tube 37(G2414 
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TABLE 3 


Raw Correlation Data for Perithecia Development and Ascospore 
Production in Original Tubes of Self-fertile X-rayed 
Derivatives of Neurospora tetrasperma 


1 

2 

3 

4 

5 

6 

7 

2 



Perithecia development in 
original tube 


3 

Ascospore production 
in original tube 

’'oT 

X-ray 

Normal 

perithecia 

Many 

defective 

perithecia 

Few 

defective 

perithecia 

Totals for 
ascospore 
production 

4 

Good ascospore 
production 

Hard 

59 

4 

0 

63 

5 

Grenz 

124 

0 

0 

124 

6 

Medium ascospore 
production 

Hard 

0 

32 

0 

32 

7 

Grenz 

0 

95 

0 » 

95 

8 

Fair ascospore 
production 

Hard 

0 

46 

2 

48 

9 

Grenz 

0 

40 

9 

49 

10 

Poor ascospore 
production 

Hard 

0 

32 

36 

68 

U 

Grenz 

0 

23 

19 

42 

12 

Totals for perithecia 
development 

Hard 

59 

114 

38 

211 

13 


Grenz 

124 

158 

28 

310 


14 

Test 

Distribution 

Rows 

combined 

Columns 

combined 

X* 

P 

15 

- rlr 

Homogeneity 
of hard X- 
ray and 

Production of 
perithecia 

4+6+8+10 

S+7+9+11 

None 

13.3919 

<.01 

16 

Grenz ray 
data 

Ascospore 

production 

None 

4+5+6 

39.9361 

<.01 

17 


Correlation 

data 

4+6,8+10 

5+7,9+11 

None 

35.2311 

<.01 

18 

Association be- 
tween asco- 

Hard 

4+6,8+10 

None 

111.4879 

<.01 

19 

spore produc- 
tion and de- 
velopment of 
perithecia 

Grenz 

5+7,9+11 

None 

127.3401 

<.01 


T37) and Tube 39 (G2414 T39) of this population were charac- 
terized by defective conidiospore production, defective perithecia 
development, and medium ascospore production. Fj progeny raised 
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from these cultures exhibited 100.0 and 94.4 per cent normal co- 
nidiospore production respectively. In these two populations, the 
total percentage of cultures with normal perithecia amounted to 
97.9 and 95.5 per cent. Finally, the percentage of self-sterile 
cultures for the same progenies amounted to 1.1 and 4.4. Judging 

TABLE 4 

Raw Correlation Data for Color of Substratum and Conidiospore 
Production in Original Tubes of Self-fertile X-rayed 
Derivatives of Neurospora tetrasperma 


1 

2 

3 

4 

5 

6 

7 

2 



Color of substratum in original tube 


3 

Conidiospore production 
in original tube 

Type 

of 

X-ray 

Dark 

Medium 

Light 

Totals for 
conidio- 
spore 

production 

4 

Normal conidia 

Hard 

1 

11 

0 

12 

5 


Grenz 

4 

46 

1 

51 

6 

Defective conidia 

Hard 

9 

109 

12 

130 

7 


Grenz 

44 

138 

3 

185 

8 

Conidia absent 

Hard 

15 

46 

8 

69 

9 


Grenz 

22 

44 

8 

74 

10 

'Fotals for color of 
substratum 

Hard 

25 

166 

20 

211 

11 


Grenz 

70 

228 

12 

310 


12 

Test 

Distribution 

Rows 

combined 

Columns 

combined 

X* 

P 

13 

Homogeneity 
of hard X- 
ray and 

Color of sub- 
stratum 

4+6+8 

5+7+9 

None 

14.7948 

<.01 

14 

Grenz ray 
data 

Conidiospore 

production 

None 

4-f54-6 

15.6750 

<.01 

15 


Correlation 

data 

6+8, 

7+9 

None 

25.8609 

<.01 

16 

Association be- 
tween conidi- 

Hard X-rays 

6+8 

None 

10.8280 

<.01 

17 

ospore pro- 
duction and 
color of 
substratum 

Grenz rays 

7+9 

None 

16.9173 

<.01 
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TABLE 5 

Raw Correlation Data for Color of Substratum and I^erithecia 
Development in Original Tubes of Self-fertile X-rayed 
Derivatives of Neurospora tetrasperma 


1 

2 

3 

4 

5 

6 

7 




Color of substratum in original tube 


3 

Perithecia characters 
in original tube 

X-ray 

Dark 

Medium 

Light 

Totals for 
perithecia 
development 

4 

Normal perithecia 

Hard 

0 

59 

0 

59 

5 


Grenz 

0 

124 

0 

124 

6 

Many defective 
perithecia 

Hard 

16 

90 

8 

114 

7 

Grenz 

66 

87 

5 

158 

8 

Few defective 
perithecia 

Hard 

9 

17 

12 

38 

9 

Grenz 

4 

17 

7 

28 

10 

Totals for color of 
substratum 

Hard 

25 

166 

20 

211 

11 


Grenz 

70 

228 

12 

310 


12 

Test 

Distribution 

Rows 

combined 

Columns 

combined 

X* 

P . 

13 

Homogeneity 
of hard 

X-ray and 

Color of 
substratum 

4+6+8 

5+7+9 

None 

14.7948 

<.01 

14 

Grenz ray 
data ^ 

Perithecia 

production 

None 

44-5+6 

13.3919 

<.01 

15 


Correlation 

data 

6+8, 

7+9 

None 

28.6691 

<.01 

16 

Association of 
perithecia 

Hard X-ray 

6+8 

None 

22.2020 

<.01 

17 

production 
and color of 
substratum 

Grenz ray 

7+9 

None 

74.3275 

<.01 


from this evidence, Tubes 37 and 39 may be considered as repre- 
senting the so-called physiological type of alteration which is fre- 
quently induced by X-radiation. In other words, since recovery 
occurred in nearly all characters of the Fg progeny, there was no 
basis for regarding such cultures as mutations. 

In contrast to these results, we may consider the behavior of two 
additional populations. Tube 38(G2414 T38) of the original pop- 
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uation (G2414) was characterized by defective conidiospore pro- 
duction, normal perithecia development, and good ascospore pro- 
duction. Tube 41(G2414 T41) showed the absence of conidiospore 
production, normal perithecia development, and medium ascospore 
production. In the F.^ progenies raised from these cultures, a 
certain measure of recovery occurred in conidiospore production 
and perithecia development, but the presence of a high percentage 

TABLE 6 


Correlation Data for Perithecia Development and Conidiospore 
Growth in Original Tubes of Self-fertile X-rayed 
Derivatives of Neurospora tetrasperma 


1 

2 

3 

4 

5 

6 

7 

2 



Perithecia characters in 






original tube 


3 

Conidia charactcra in 
original tube 

Type 

of 

X-ray 

Normal 

perithecia 

Many 

defective 

perithecia 

Few 

defective 

perithec'ia 

Totals for 
conidia 
characters 

4 

Normal conidiospore 

Hard 

3 

6 

3 

12 


growth 

Grenz 

29 

21 

1 

51 

6 

Defective conidiospore 

Hard 


56 

24 



growth 






7 


Grenz 

78 

94 

13 

185 

8 

Conidia absent 

Hard 

6 

52 

11 

69 

9 


Grenz 

17 

43 

14 

74 

10 

Totals for perithecia 

Hard 

59 

114 

38 

211 


characters 






11 


Grenz 

124 

158 

28 



12 

Test 

Distribution 

Rows 

combined 

Columns 

combined 

X* 

p 

13 

Homogeneity of 
hard X-ray 

Conidia 

None 

4-I-5+6 



14 

and Grenz 
ray data 

Perithecia 

4+6+8, 5+7+9 

None 

13.3919 


15 


4+6, 5+7 

None 

26.8479 


16 

Association of 
conidia and 

Hard X-rays 

4+6 

None 



17 

perithecia 

characters 

Grenz rays 

1 5+7 

None 

18.5367 
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TABLE 7 


Progeny Tests of X-rayed Derivatives of Neurospora tetrasperma 


Number of 
culture 

G2414 

G2414 

37Fi 

G2414 

38Fi 

G2414 

39Fi 

G2414 

40Fi 

G2414 
41 Fi 

G2414 

42Fi 

Percentage of cultures showing 
positive growth 

89.0 

95.0 

76.0 

90.0 

24.0 

40.0 

83.0 

Percentage of cultures with nor- 
mal perithecia and normal 
conidia 

33.7 

97.9 

73.7 

92.2 

0.0 

50.0 

55.4 

Percentage of cultures with nor- 
mal perithecia and reduced 
conidia 

14.6 

0.0 

1.3 

3.3 

0.0 

25.0 

0.0 

Total percentage of cultures 
with normal perithecia 

48.3 

97.9 

7S.0 

95.5 

0.0 

75.0 

55.4 

Percentage of cultures with fer- 
tile defe:tive perithecia 

lO.l 

1.1 

1.3 

0.0 

4.2 

0.0 

8.4 

Percentage of cultures with ster- 
ile perithecia 

20.2 

0.0 

1.3 

3.3 

16.7 

0.0 

0.0 

Percentage of cultures with 
sclerotia 

18.0 

1.1 

17.1 

1.1 

25.0 

2f).0 

36.1 

Percentage of cultures without 
sclerotia 

3.4 

0.0 

5.3 

0.0 

54.2 

5.0 

0.0 

Percentage of cultures without 
perithecia 

21.4 

1.1 

22.4 

1.1 

79.2 

25.0 

36.1 

Percentage of self-sterile cul- 
tures 

41.6 

1.1 

23.7 

4.4 

95.9 

25.0 

36.1 

Percentage of cultures without 
conidia 

12.4 

0.0 

7.9 

0.0 

45.8 

7.5 

0.0 

Percentage of cultures with de- 
fective conidia 

44.9 

0.0 

10.5 

5.6 

33.3 

30.0 

0.0 

Percentage of cultures with nor- 
mal conidia 

42.7 

100.0 

81.6 

94.4 

20.8 

62.5 

0.0 

Percentage of cultures with de- 
fective forms 

66.3 

2.1 

26.3 

7.8 

100.0 

50.0 

44.6 


of self-sterile cultures was a significant indication of induced 
alterations. 

The analysis may be continued by the study of another culture 
which is of particular interest in this regard. This culture (G2414 
T40) was characterized by defective conidiosporc production, de- 
fective perithecia development, and medium ascospore production. 
Tube 40 thus showed a strong resemblance to Tube 39, but the 
genetic behavior was quite different. The Fg progeny raised from 
Tube 40 surpassed the original population (G2414) in the per- 
centage of alterations produced. Normal conidiospore production 
was reduced to 20.8 per cent, and a high percentage of self -sterile 
cultures was found. Tube 40, then, represents an instance in 
which X-radiation induced a wide variety of heritable alterations. 

Tube 42(G2414 T42) was distinguished by the absence of co- 
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nidiospore production, defective perithecia development, and me- 
dium ascospore production. In the Fg progeny, the total per- 
centage of cultures without perithecia amounted to 36.1 per cent, 
as compared with 21.4 per cent in the original population. In the 
hybrid population, the characters were so distinct that there could 
be no doubt as to the heritable nature of the alterations. A detailed 
ascus analysis of Tul)e 42 has been made, but it will be described 
in detail elsewhere. 


DISCUSSION 

Studies which have been made since the discovery of X-rays 
indicate that alterations in fuiictional and structural characters can 
be induced by exposing fungi to high-frequency radiation (cf. 
Smith, 1936). This investigation has extended these conclusions, 
in that many alterations in physiological and morphological char- 
acters were produced by subjecting ascospores of Neurospora tetra- 
sperma to Grenz radiation and hard X-rays. In order to study the 
manner in which the alterations were induced, the activation treat- 
ment used in the Grenz-ray experiment was varied from the one 
used with hard X-rays, with the expectation that the alterations 
induced by the first treatment might show a different distribution 
from those produced by the second one. Conidiospore and asco- 
spore production, perithecia development, and color of substratum 
were among the characters which were affected. 

The statistical analysis presented in Tables 1 to 6 justified the 
experimental procedure adopted. A probability value of less than 
.01, which was obtained in every test, indicated that the frequency 
distributions of individual characters in the Grenz-ray and hard 
X-ray experiments were not homogeneous. A similar set of tests 
indicated that the correlation data for the two populations were 
not homogeneous either. In addition, the tests indicated that it 
would be advisable to calculate separate chi-square values in testing 
for the presence of an association between two characters. 

Different methods of treatment were chosen in order to deter- 
mine if two characters would still show an association in spite of 
a difference in the frequency distributions of the two populations. 
Probability values of less than .01 gave us reason to suspect that 
there was an association between the characters induced by the 
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original X-ray treatment. Having determined that X-ray-induced 
alterations tended to occur simultaneously, it was desirable to 
investigate the reason for this phenomenon. 

The problem was approached by studying the genetic behavior 
of Fg progenies. Data presented in Table 7 indicate that certain 
alterations were temporary in nature, while others had a genetic 
basis. It is to be noted that the characters of the original cultures 
were not transmitted as a unit but that segregation occurred. This 
is to be expected since the cultures were self-fertile X-rayed de- 
rivatives of N. tetrasperma. In order to produce a homozygous 
culture it would be necessary to affect both members of every 
allelomorphic pair under consideration. Evidence summarized by 
Schultz (1936) indicates that this is a very unlikely situation in 
higher organisms. It will be shown elsewhere that this condition 
has occurred in N. tetrasperma, but heterozygous cultures are more 
frequent. 

The relationship existing between X-ray-induced alterations is a 
matter of considerable interest in that definite genetic factors are 
now known which affect these characters. Dodge and Seaver 
(1938) found that ascospore production was affected by two char- 
acters, d and /, for deliquescing and indurated ascus abortion. The 
present investigation has shown that a factor p has a marked influ- 
ence on conidiospore and ascospore production, perithecia develop- 
ment, and color of substratum. Cultures' having the genetic con- 
stitution PP were characterized by normal color and development, 
but cultures which were homozygous for the recessive factors pp 
showed pale, fluffy conidiospore growth and reduced perithecia 
development and ascospore production, as well as a light color in 
the substratum. In this case, the characters were associated be- 
cause they were all conditioned by the same genetic factors. 

Other factors were found which exhibit true genetic linkage. 
The factor w reduces h)q)hal growth and conidiospore production 
when in the haploid condition. The recessive factor w is strongly 
linked to the sex factor A which conditions pale conidiosppre color. 
Regardless of the underlying cause, the characters which are asso- 
ciated are those which are present in the control and those which 
have been produced by X-radiation. However, the fact that it is 
possible to obtain every combination of two sets of characters, 
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such as conidiospore production and perithecia development, indi- 
cates that the X-rayed ascospores received different amounts of 
radiation and that different areas of the ascospores were affected. 
The interpretation of this data will be supported by additional evi- 
dence to be reported soon. 


SUMMARY 

1. In this experiment, cultures were raised from ascospores of 
N eurospora tetrasperma which had been exposed to Grenz radia- 
tion and hard X-rays. 

2. The homogeneity of the frequency distributions was tested 
by the chi-square method. Frequency distributions for ascospore 
production, color of substratum, conidiospore production, and peri- 
thecia development in the Grenz radiation and hard X-ray experi- 
ments were not homogeneous. 

3. In the two populations under consideration, correlation data 
for six different character contrasts were not homogeneous. 

4. The chi-square tests indicate that good ascospore production 
was associated with normal perithecia development, normal color in 
substratum, and normal conidiospore production. Likewise, each 
of these characters was associated with all of the others. 

5. Progeny tests demonstrated that certain induced alterations 
were unstable and returned to normal in the next generation, while 
others segregated into well-defined genetic types. In other words, 
the observed associations between different characters were some- 
times due to genetic factors and sometimes to the fact that the 
treatment was sufficiently strong to affect two characters simul- 
taneously. ‘ 
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INHERITANCE OF SORUS CHARACTERS 
IN HYBRIDS BETWEEN USTILAGO 
AVENAE AND U. PERENNANS^ 


George W. Fischer and C. S. Holton 2 
(with 3 figures) 

INTRODUCTION 

Recently the writers (4) reported successful attempts at hy- 
bridization of Ustilago Avenae (Pers.) Jens, and U. perennans 
Rostrup, two morphologically indistinguishable species parasitizing 
cultivated oats (Avena sativa L.) and tall oatgrass (Arrhenath- 
crum elathis (L.) Mert. & Koch.), respectively. Wild oats, Avena 
fatua I^., was used as the host for the production of the F, chlam- 
ydospores. Seed of Anthony oats and tall oatgrass were inocu- 
lated with hybrid chlamydospores and segregates resembling the 
U, Avenae parent were obtained on the oats, but no infection was 
obtained on tall oatgrass and, consequently, neither the C/. peren- 
nans parent nor a segregate resembling it was recovered on this 
host. Obviously, therefore, this failure to obtain infection of tall 
oatgrass with the hybrid chlamydospores constitutes a gap in the 
evidence that hybridization between these two species was demon- 
strated. It was observed, however, that certain segregates on 
Anthony oats were characteristically similar to those of U, peren- 
nans on tall oatgrass and this appeared to be further indication that 
hybridization had occurred. For this reason detailed studies were 
made to determine the nature of the segregates produced by the 
four hybrids on Anthony oats, especially with regard to sorus type. 

1 Cooperative investigations of the Divisions of Forage Crops and Dis- 
eases and Cereal Crops and Diseases, Bureau of Plant Industry, U. S. De- 
partment of Agriculture, with the Washington State Agricultural Experi- 
ment Station, Pullman, Wash. Published with the approval of the director 
as Scientific Paper No. 485. 

2 Associate Pathologist, Division of Forage Crops and Diseases, and As- 
sociate Pathologist, Division of Cereal Crops and Diseases, Bureau of Plant 
Industry, United States Department of Agriculture. 
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U. perennans is characterized by the development, on tall oatgrass, 
of dark-brown, powdery sori which are covered by the partially- 
destroyed glumes. U. Avenae on oats, on the other hand, typically, 
produces dark-brown, powdery, naked sori. However, one of the 
two [/. Avenae parents involved in the four hybrids discussed in 
this paper is characterized by indurate, black sori. Therefore, the 
hybrids of U. perennans with this black indurate race of U, Avenae 
involve the characters powdery sori, indurate sori, naked sori, and 
covered sori, as well as pathogenicity. This black indurate type 
of sorus in U. Avenae, and its heritability, have been fully described 
by Holton (3). At the same time preliminary cross-infection ex- 
periments with the two smut species were begun. The results of 
these studies are presented in this paper. 

MATERIALS AND METHODS 

Seed of Canadian oats (C. I. 1625) and four strains of tall oat- 
grass were inoculated with F, chlamydospores of four hybrids 
between UstUago Avenae and U, perennans, inbred chlamydospores 
of the two parent races of U, Avenae, and mass chlamydospores of 
three field collections of U. perennans. The pedigree of the hybrid 
chlamydospores is shown in Table 1. In all four hybrids U. peren- 
nans is represented by the same pedigreed monosporidial lines, 
whereas U. Avenae is represented by four pedigreed monosporidial 
lines, two from each of the powdery and indurate sorus types re- 
cently desegbed (3). 

Inoculations also were made on Canadian, Victory (C. I. 560) 
and Anthony (C. I. 2143) oats with Fg chlamydospores of 12 selec- 
tions from the hybrids mentioned above, and with mass chlamydo- 
spores of the three collections of UstUago perennans. The hybrid 
selections were based on type of sorus produced by the Fa on 
Canadian oats and are designated as shown in Table 2. 

The inoculum was prepared and the seed was treated and inocu- 
lated in the manner previously described (3). The tall oatgrass 
seed was planted in the greenhouse in 3 X 3 X 3" wooden veneer 
bands from which the seedlings were later transplanted to the field. 
The oats were planted and grown to maturity in the greenhouse. 
Under these conditions the host populations were too small for 
analysis on a ratio basis of the sorus types produced. 
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Fig. 1. Four types of Fa segregates for sorus characters from a hybrid 
between Ustilago Avenae and U, perennans: A, covered indurate; B, naked 
indurate; C, covered powdery; D, naked powdery’. On Anthony oats. 
Approx, nat. size. 





TABLE 2 

Results of Inoculations of Three Oat Varieties^ with UstUago perennans and with Fj Segregates of Four Hybrids 

BETWEEN Usiilago Avenoc and U, perennans 


Fischer and Holton : Sorus Characters 


559 




'dt^r4o^^‘os'C>ior^o^o6»oodod<rjo 

^ ^ CN Os 


<U 

% 



b 

ja 

*j 

a 

£ 

CO 

§ 

Victory 

C.I. 560 

•-HeoQOr^OOO*0»0^fS^C'l*OOiOO 
»OOs'd«N>000*or>ir4Qd^odot^O 
ro ^ lO r^^ >0 VO «N 

& 

Canadian 

C.I. 1625 

OOiOl-^sOcosOO^OOsOOsP^Ot^iOO 
^o6iOt>^e4sOO*^0'0'drjJc>»orsio 
lOCN 00 00 lO O Os ^ 00 


a 

Covered 

Naked 

Covered 

Naked 

Powdery naked 
Indurate naked 
Powdery covered 
Indurate covered 
Powdery naked 
Indurate naked 
Powdery^ covered 
Indurate covered 

G 

I 

Type of 8or 
in Fs 

*0 

I 

1 

a 

§ 

Fi spores 

F* spores 

Fi spores 

Fj spores 

Ft spores 

Fi spores 

F* spores 

F 2 spores 

Fj spotes 

Fj spores 

Fj spores 

Fj spores 
Spores 
Spores 
Spores 




Siwridial 

combination 

xxxxxxxxxxxx 


Species or cross 

00 00 00 00 00 00 00 00 00 00 00 00 4^ < • 

Q.dd«dddddddddQQQ ; 


U. A. 56XU. 
U. A. 56XU. 
U. A. 56XU. 
U. A. 56XU. 
U. A. S4XU. 
U. A. 54XU. 
U. A. S4XU. 
U. A. 54XU. 
U. A.54XU. 
U. A. 54XU. 
U. A. 54XU. 
U. A. 54XU. 
U. perennans 
U. perennans 
U. perennans 
Check rows. 



o 

X 52 ; 


No smut appeared on any of the four accessions of tall oatgrass from the hybrid inoculum. 

This represents the original interspecies sporidial combination that gave rise to the F i spores. Thus the parentage of U . A. -56 
p. 8, 4 X 3, is sporidium No. 4 (numbers begin at distal end of promycelium) of promycelium No. 56 of U, Avenae X sporidium 
d promycelium No. 8 of U. perennans. 
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The separation or classification of sorus types was based on pub- 
lished descriptions (3) of the powdery and indurate types and their 
nature of inheritance, and on comparison with parent types pro- 
duced on the same varieties under similar conditions. 

RESULTS 

and Generations 

The percentages of infection produced by the Fj generation of 
four hybrids between Ustilago Avenae and U. perennans were 
reported in a previous paper (4), but the type of smutted panicle 
produced was not described. In the more recent studies, however, 
this phase of the problem has been considered. In this connection 
it should be pointed out that the Fj generation was produced on 
wild oats, while succeeding generations were on cultivated oats, 
and, consequently, the smutted panicles produced by the F^ are not 
entirely comparable in character with those of the Fg and F., gen- 
erations. In other words, the loose smut type produced by U, 
Avenae on wild oats usually does hot exhibit the naked sorus 
typical of this species on cultivated oats but often resembles to 
some extent the covered sorus type of U, levis (Kellerm. & 
Swingle) Magnus. Therefore, interpretation and classification of 
the type of smutted sorus produced by the on wild'ijats must 
be made in that light. 

In all four hybrids the sori of the F, generation were classified 
as naked, indicating the dominance of this character of both Usti~ 
logo Avenae parents over the covered character of the [/. perennans 
parent. In the two hybrids in which the U, Avenae parent was of 
the naked indurate sorus type, the results indicate that the powdery 
character of the U, perennans parent is dominant over the indurate 
character. In the other two hybrids, in which the U, Avenae 
parent was of the naked powdery sorus type, the results indicate 
that the naked character is dominant over the covered (C7. peren- 
ans) character. 

The results obtained from inoculations with Fj chlamydospores 
are presented in Table 1. In keeping with the results previously 
reported (4) no infection was obtained on tall oatgrass inoculated 
with the four Fj hybrids and the two seifs of U, Avenae, although 
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Fig. 2. Ustilago perennans on three varieties of cultivated oats: left to 
right, Anthony, Victory, and Canadian. Approx, nat. size. 
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the field collections of U, perennans produced from 12.5-66.6 per 
cent smut on this host. In contrast, Canadian oats was infected 
to the extent of from 21.8-92.3 per cent smut by the hybrid spores, 
82.6 and 92.9 per cent by the two U, Avenae parents, and 5.2, 8.4, 
and 12.2 per cent by the three field collections of U, perennans. 
Apparently this is the first report of the infection of cultivated 
oats with U. perennans. 

Among the smutted panicles produced by the Fg generation of 
each hybrid involving the indurate race of U. Avenae (U. A. 54 X 
U. p. 8 , 1 X 3,^ and U. A. 54 X U. p. 8 , 4 X 3) there were four 
types of segregates. These types, as shown in figure 1, repre- 
sented different combinations of the four sorus characters involved 
(covered, naked, powdery, and indurate). In additipn to the 
covered indurate and naked indurate segregates, the covered 
powdery and naked powdery parent types were produced in the 
Fg on Canadian oats (fig. 1, A, B, C, and D, respectively). Ap- 
parently, therefore, the factors governing the four sorus characters 
involved in these hybrids are inherited independently. The two 
crosses in which the naked powdery U. Avenae parent was involved 
(U. A. 56 X U. p. 8 , 1X3 and 4X3) segregated into covered 
powdery and naked powdery sori, the U. perennans and U. Avenae 
types, respectively. 

F 3 Generation • 

The results of the inoculations with Fj spores are presented in 
Table 2. Some infection was obtained from all of the inoculations 
on each of the three oat varieties, but again no infection of tall 
oatgrass by the hybrid chlamydospores was obtained. A high de- 
gree of susceptibility to the three collections of Ustilago perennans 
was exhibited by the three oat varieties. These collections of U. 
perennans were the same as those that produced the infection on 
tall oatgrass and Canadian oats shown in Table 1. Smutted pani- 
cles of the three oat varieties resulting from inoculation with U. 
perennans are shown in figure 2 . • 

Segregation in the Fg generation of the cross between the in- 
durate sorus race of Ustilago Avenae with U. perennans (U. A, 

« U. A. 54 and U. p. 8 designate the promycelia selected, of Ustilago 
Avehae and U. perennans, respectively, while 1X3 indicates the sporidial 
combination bf the two species, respectively. (See footnote 1, Table 2.) 
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Fig 3. Parental and F, sorus tjrpes and Fa, and F, segregates from a 
cross between Usttlago Avcnae X U pcrennans. Ft on Avena fattux, F, 
and Fg on Avena sattva Legend : c P. =* covered powdery sori ; N i. == 
naked indurate sori , N P. = naked powdery sori ; c.i. = covered indurate 
sori. The dominance of powdery over indurate sori is indicated by upper 
case ** P ” for the former and lower case ** i ” for the latter. The dominance 
of naked over covered sori is indicated by upper case N ” for the former, 
and lower case c ” for the latter. Approx. % nat. size. 





564 


Mycologia, Vol. 33, 1941 


54 X U. p. 8, 1 X 3 and 4X3) further indicated that the powdery 
sorus character is dominant over the indurate character, as was 
found to be true in crosses between races of U. Avenae (3), and 
that the naked character of the Avenae parent is dominant over 
the covered character of the perennans parent. The sorus types 
produced by the parent species of this cross and the first three 
hybrid generations are shown in figure 3. As already pointed out, 
the Fi sori on wild oats were powdery and in the Fg generation on 
Canadian oats the sori were naked powdery, naked indurate, cov- 
ered powdery, and covered indurate sori. The genetic nature of 
these segregates is indicated by the F, segregates shown in figure 3. 
The naked powdery type produced the four types observed in the 
Fa, thus indicating heterozygosity for all four characters. The 
naked indurate ty^e segregated into naked indurate and covered 
indurate sori, indicating homozygosity for the indurate character 
and heterozygosity for the naked character. In contrast the cov- 
ered powdery type segregated into covered powdery and- covered 
indurate sori, indicating that it was homozygous for the covered 
character and heterozygous for powdery. The covered indurate 
type bred true, indicating that it was doubly homozygous. These 
results might have been expected on a theoretical basis, assuming 
complete dominance of the naked over the covered character, as 
was indicated in the F,, and on the basis' of heritability of the 
powdery and indurate characters (3). 

As already stated, the two hybrids which involved the naked 
powdery race of Ustilago Avenae (U. A. 56 X U. p. 8, 1 X 3 and 
4X3) segregated in the Fg into the two parent types, indicating 
that the naked character is dominant over the covered. The naked 
Fg segregates selected for inoculum produced naked and covered 
Fj, segregates, indicating that the foniier were heterozygous. The 
covered Fg segregates produced only the covered type, indicating 
that they were homozygous. 


DISCUSSION 

The infection of cultivated oats with Ustilago perennans and the 
production of several hybrids between U, perennans and U. Avenae 
have a direct theoretical bearing on the possible relationship be- 
tween the tjvo species. McAlpine (7) and Cunningham (2) have 



Fischer and Holton : Sorus Characters 565 

both held that the tall oatgrass smut does not merit specific distinc- 
tion from U, Avenae. Inasmuch as the two species are indistin- 
guishable on the basis of the morphology and germination of their 
spores this view seems logical, even if U, perennans were specialized 
to tall oatgrass and U, Avenae to Avena spp. Rosch (8) com- 
pared U. perennans and U. Avenae closely and concluded that they 
are very similar, both in saprophytic and parasitic existence, but 
that they are not identical in germination. Hiittig (5) found 
slight biophysical differences between the two species. These dif- 
ferences, however, are no more significant as species distinctions 
than similar or even greater differences which frequently exist 
between physiologic races of other species of parasitic fungi. The 
now established fact that V, perennans and Avenae can be 
hybridized, and that at least some oat varieties are decidedly sus- 
ceptible to U. perennans would seem to be sufficient evidence that 
U, Avenae and U. perennans are one species. 

A consideration of the complete synonomy furnished by Liro (6) 
indicates that originally the tall oatgrass smut and the loose smut of 
oats were considered as belonging to the old species UreJo segetnm 
Persoon, and that Wallroth in 1815 recognized the tall oatgrass 
smut as Uredo segetum decipiens. The binomial at present most 
widely used for this smut is Ustilago perennans, the name proposed 
by Rostrup in 1890. Liro (6) maintained correctly that the oldest 
specific epithet should apply to the smut, and accordingly desig- 
nated it as Ustilago decipiens (Wallroth) Liro. This name merits 
preference, to conform to International Rules of Botanical Nomen- 
clature. . The earliest specific designation given to the loose smut 
of oats was Uredo segetum Avenae, by Persoon in 1801 (1797 ac- 
cording to Clinton (1)). In 1889 Jensen assigned this smut to 
the genus Ustilago as U, Avenae, the name which is now universally 
recognized. 

In consideration of the brief history of the synonomy of the two 
species of Ustilago in question, the name U, Avenae (Pers.) 
Jensen has priority over U, decipiens (Wallroth) Liro. There- 
fore, if consolidation of the two species is justifiable the former 
binomial should apply, and, on this basis, U, perennans would be 
recognized as a race of U. Avenae. 
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SUMMARY 

Further evidence is presented that Ustilago Avenae and U. 
perennans will hybridize. 

Crosses between Ustilago Avenae and U. perennans were made 
which involved four sorus characters, namely, covered, naked, pow- 
dery, and indurate. 

The naked and powdery characters were found to be dominant 
over covered and indurate, respectively. 

Independent inheritance of these characters is indicated by the 
fact that naked powdery, naked indurate, covered powdery, and 
covered indurate segregates were produced in the Fg generation. 
These segregates broke up in the Fg generation as follows: the 
naked powdery segregate gave rise to all four of the dbove-men- 
tioned segregates; the naked indurate segregate produced naked 
indurate and covered indurate types; the covered powdery segre- 
gate produced covered powdery and covered indurate types ; and the 
covered indurate segregate proved to be doubly homozygous in 
yielding only the covered indurate type of sorus. In crosses of 
17. perennans with a race of 17. Avenae having normal powdery 
sori, only the covered vs. the naked sorus characters were studied. 
Again it was found that the naked sorus character is dominant over 
the covered soru& character. 

The susceptibility of cultivated oats io' Ustilago perennans was 
demonstrated, but tall oatgrass has not been found to be susceptible 
to 17. Avenae nor to the hybrids between these two smuts. 

That Ustilago Avenae and 17. perennans are synonymQUs is in- 
dicated by the morphological identity of their chlamydospores, their 
genetic relationship, and host range. 

A consolidated species would, by priority, be designated as 
Ustilago Avenae (Pers.) Jensen. 
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NOTES AND BRIEF ARTICLES 


RELATIVE DATES OF S. F. GRAY’s NATURAL ARRANGEMENT AND 
FRIES’s SYSTEMA 

In the section of S. F. Gray’s Natural Arrangement of British 
Plants ^ devoted to fungi was published a number of small and for 
the most part homogeneous genera of Hymenomycetes, since buried 
in the large and broadly defined groups of Fries, but often needed 
in the more precise mycological taxonomy of recent years. The 
use of these genera has frequently been limited by the doubt held 
by most mycologists whether the nomenclature of Gfay’s treat- 
ment, published in the same year as the first volume of the Systema 
Mycologicum, was available under the Rules — ^the uncertainty, 
that is, whether the Natural Arrangement was published after, or 
before, the Systema, In Seymour’s host index ^ there is a foot- 
note which reads : ** In this work, S.* F. Gray’s Natural Arrange- 
ment of British Plants, 1821, is considered to be later than Fries, 
Systema Mycologicum, also 1821.” The indication of this foot- 
note has been followed by Miller,® in monographing the Hydnaceae, 
and by Cooke, ^ in discussing genera of the pore-fungi; but the 
evidence upon which Seymour’s conclusion was based is not known, 
and none seems to have been presented elsewhere.® There is room 
for the suspicion that Gray’s work has been neglected as being non- 
Friesian to the same extent to which it was earlier condemned® 
for being non-Linnaean. 

Although the absolute dates of the two works cannot be accu- 
rately established by any evidence now at hand, their relative dates 
can be determined so as to leave no reasonable occasion for doubt. 
The engraved plates forming a part of the Natural Arrangement 

1 1 : 507-676. 1821. 

2 Host index fungi N. Am. ix. 192^. 

aMycologia 25: 286-^302. 1933. 

^Lloydia 3: 81-104. 1940. 

5 Cf . Dodge, Mo. Bot. Card. Ann. 21 : 709-710. 1934. 

«Cf. Jour. Bot. 10 : 374-375. 1872. 
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are marked at the foot : “ London, Published by Baldwin, Cradock 
& Joy, Paternoster Row, Nov**. 1**^ 1821 and there is no reason 
to suspect that they appeared before that date. For the first vol- 
ume of the Systema, the only date given other than the year 1821 
on the title-page is the one that appears at the end of the “ Ratio 
Operis,*' on p. [viii] : “ Dabam I.undae in Suecia d. 16 Nov. 1820.” 
According to custom that date should mark the completion of 
the printing of the body of the work; but it still is not conclusive 
for the date of publication. However, in a “ Historiola Studii 
mei Mycologici ” which forms an introduction to Fries’s Mono- 
graphia Hymenomycetum ^ (and is quoted in the introduction to 
his leones ®), Fries wrote : “ In the autumn of 1819 I brought back 
a greater abundance [of fungi] from the forests of Scania, with 
the result that many species then collected could be inserted in the 
first volume of the Systema Mycologicum, which went to press in 
that same year and was completed (absolutum est) in the follow- 
ing; however, the publisher caused the year on the title-page (in 
indice) of the book to read 1821.” The time of appearance of the 
Systema was then, according to Fries, very late in 1820 fof neces- 
sity later than November 16th) ; it can scarcely have been after 
the very beginning of 1821. Unless proof to the contrary appears, 
the date for the purposes of the rules may well, on the grounds of 
Fries’s statement, be considered to be January 1st, 1821. 

Gray’s Natural Arrangement, it follows, is post-Friesian, and 
the groups of Hymenomycetes published in it may be taken into 
account in tracing nomenclature or arriving at typification. It has 
recently been asserted ® that the genus Perispherostoma Gray is 
“ invalid because pre-5'y.y/^fwa.” Whether any general statement 
concerning Gray’s work is intended is not apparent. The genus in 
question is pyrenomycetous ; it may be that no more was meant 
than that the nomenclature of the Pyrenoniycetes commences with 
the second volume of the Systema, which presumably is later than 
the Natural Arrangement. Even if the latter be the intention, the 
nomenclature committee of the British Mycological Society has 

^ Monogr. Hym. Suec. viii. 1857. 

* leones Sel. Hym. 2: ii. 1884. 

® Trans. Brit. Myc. Soc. 24 : 283. 1940. 
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gone beyond the rules in the assertion quoted. The very useful 
and important motion placed before the last International Congress 
by Dodge (1. c.) to clarify mycological nomenclature by recogniz- 
ing the year 1821, rather than the whole series of dates on which 
various parts of the Systcma appeared, as a starting-point was left 
to a committee,^® and ultimately to the next Congress, for action, 
and so there exists no authority for declaring a name invalid be- 
cause pre-5'yj^ema unless it actually antedates the whole of the 
Sy sterna; either interpretation of the starting-point rule (Art. 25, 
f) is at present peniiissible. The availability of Gray’s nomen- 
clature for some groups of fungi is therefore still open to doubt ; 
for the Hynienomycetes, it is not only useful, but usable. — Donald 
P. Rogers. 


MYCOLOGICAL SOCIETY OF AMERICA 

REPORT ON THE 1939 FORAY 

The 1939 Summer Foray of the Mycological Society of America 
was held in the Great Smoky Mountain National Forest where 
facilities for the studying and drying of specimens were provided 
at the Park Naturalists’ Headquarters. To the Park Naturalists, 
and especially to Mr. Arthur K. Stupka, Park Naturalist, and Mr. 
Parker of the same service, the Society at its business meeting 
expressed its hearty thanks for their unfailing courtesy, coopera- 
tion and assistance, which made possible a most pleasant and prof- 
itable stay in an extremely beautiful region. The help of the Park 
Naturalists plus that of two members of our own society, Drs. 
L. R. Hesler and A. H. Smith, who had already done much collect- 
ing in the National Forest, enabled the members to proceed with- 
out undue delay to the most productive collecting grounds and as 
a result, in spite of the dry weeks that had preceded the foray, the 
members returned with ample collections for study during the 
evenings. 

Those submitting reports (only eight out of thirty-three mem- 
bers) are listed below, preceded by a symbol which indicates the 

Zesde Int. Bot. Congr. Proc. 1 : 341, 368. 1936. 
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name of the person who made the collections, or the institution in 
which they are preserved. 

F = David H. Linder, Farlow Herbarium, Harvard University 
H = Robert Hagelstein and Joseph H. Rispaud, New York Botanical Gar- 
den 

M = Alexander H. Smith, University of Michigan 
O = L. O. Overholts, Pennsylvania State College 
S = Walter H. Snell, Brown University 

W = Ross W. Davidson, C. L. Shear, John A. Stevenson, Bureau of Plant 
Industry, Washington, D. C. 

Myxomycetes: Arcyria cinerea (Bull.) Pers.‘(H) ; A, denudata 
(L.) Wettst. (F, H) ; incarnata Pers. (H) ; Ceratiomyxa fruti- 
culosa (Muell.) Macbr. (H) ; Clast oderma Dcbaryanum Blytt 
(H) ; Comatricha pulchellh (Bah.) Rost. (H) ; C. typhoides 
(Bull.) Rost. (H) ; Cribraria clcgans Berk. & Curt. (H) ; C. in- 
tricata Schrad. (H) ; C. intricata var. dictyoidcs (Cke. & Balf.) 
List. (H) ; C. splendens (Schrad.) Pers. (H) ; C. tcnclla Schrad. 
(H) ; Diachea bulbillosa (Berk. & Br.) List. (H) ; D. leucopodia 
(Bull.) Rost. (H) ; Dictydiaethalium plnmbeum (Schum.) Rost. 
(H) ; Dictydium cancellatum (Batsch) Macbr. (H) ; Diderma 
effusum (Schw.) Morg. (H) ; 7). hcmtsphacricmn (Bull.) Horneni. 
(H) ; D. rugosum (Rex) Macbr. (H) ; D. testaceum (Schrad.) 
Pers. (H, W) ; Didymium crustaccmn Fr. (H) ; D. nigripes (Lk.) 
Fr. (H) ; D. squamulosum (Alb. & Sch\y.) Fr. (H) ; D. xanthopus 
(Ditm.) Fr. (H) ; Enerthenema papillatum (Pers.) Rost. (H) ; 
Fuligo septica (L.) Weber (H) ; F. sepfica var. rxifa Pers. (H) ; 
Hemifrichia clavafa (Pers.) Rost. (H) ; H. Serpula (Scop.) Rost. 
(H) ; H. Vesparium (Batsch) Macbr. (H) ; Lamproderma arcyri- 
onema Rost. (H) ; L. columbinmn (Pers.) Rost. (H) ; Leocarpus 
fragilis (Dicks.) Rost. (H) ; Lycogala epidendrum (L.) Fr. (H) ; 
Lycogala epidendrum var. exiguum (Morg.) List. (H) ; Oligo- 
nema flavidum Peck (H) ; Perichaena chrysosperma (Currey) 
List. (H) ; Physarum cinereum (Batsch) Pers. (H) ; P. citri- 
nellum Peck (H) ; P. contextum Pers. (H) ; P. globuliferum 
(Bull.) Pers. (H) ; P. lateritium (Berk. & Rav.) Morg. (H) ; 
P. leucopus Link (H) ; P. Listeri Macbr. (H) ; P. melleum (Berk. 
& Br.) Massee (H) ; P. nucleatum Rex (H) ; P. nutans Pers. 
(H) ; P. penetrate Rex (H) ; P. psittacinum Ditm. (H) ; P. put- 
cherrimum Berk. & Rav. (H) ; P. sinuosutn (Bull.) Weinm. (H) ; 
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P, sulphur eum Alb. & Schw. (H) ; P. sulphur eum var. sessile G. 
List. (H) ; P. superbum Hagelstein (H) ; P. tenerum Rex (H) ; 
P. znride (Bull.) Pers. (H) ; Prototrichia metdlica (Berk.) Macbr, 
(H) ; Stemonitis axifera (Bull.) Macbr. (H) ;S. fusca Roth (H) ; 
S. pallida Wing. (H) ; 5*. splendens Rost. (H) ; Trichia Botrytis 
(Gmel.) Pers. (H) ; T. decipiens (Pers.) Macbr. (H) ; T. erecta 
Rex (H) ; T, favoginea (Batsch) Pers. (H) ; T, floriformis 
(Schw.) G. List. (H) ; T. persimUis Karst. (H) ; T. sub fusca 
Rex (H) ; T. varia Pers. (H). 

Phycomycetes : Albugo Ipomoeae-panduranae (Farl.) Swing. 
(W) ; Plasmopara viticola (Berk. & Curt.) Wilson (O) ; Syn~ 
chytrium decipiens Farl. (F, O, W). 

Plectacales: Elaphomyces appalachiensis Linder (F, M,W); 
£. variegatus Vitt. (F, W). 

Pyrenomycetes (sensu latu) : Adelopus balsamicola (Pk.) 
Theiss. (W) ; Anthostomella sepelibilis (Berk. & Curt.) Sacc 
(W) ; Balansia Hypoxylon (Pk.) Atk. (W) ;Botryosphaeria Ribis 
(Tode ex Fr.) Grossenb. & Duggar (W) ; Caliciopsis pinea Pk. 
(W) ; Camarops pugillus (Schw.) Shear (W) ; Chromocrcopsis 
cubispora (Ell. & Holw.) Seave'r (W) ; Clypeolclla Leemingii 
(Ell. & Ev.) Theiss. (W) ; Cordyccps agariciformia (Bolt.) 
Seaver (F) ; C. intermedia Imai (F, M, W) ; C. militaris (L.) 
Link (F, O) ; C. michiganensis Mains (W) ; C, ophioglossoidcs 
(Ehr. ex Fr.) Link (F, W) ; C. parasitica (Willd.) Seaver (O) ; 
C. sphecophila (Kl.) Mass. (F, O, W); Crconectria cucurbitula 
(Sacc.) Seaver (W) ; Cryptodiaporthe aculeans (Schw.) Wehm. 
(F, W) ; DaJdinia concentrica (Bolt, ex Fr.) Ces. & deNot. (W) ; 
Diatrypella discoidea Cke. & Pk. var. Alni Cke. (W) ; Dimer o- 
sporium Tsugae Dearn. (W) ; Dothichloe atramentosa (Berk. & 
Curt.) Atk. (W) ; Endothia parasitica (Murr.) Anders. & Anders. 
(W) ; Erysiphe Cichoracearum DC. (W) ; Fracchiaea heterogenea 
Sacc. (W) ; Glonium stellatum Muhl, (W) ; Gnomonia ulmea 
(Sacc.) Thuem. (W) ; Hypocrea gelatinosa Tode ex Fr. (O) ; 
H. patella Cke. & Pk. (W) ; H, rufa Pers. ex Fr. (F) ; H. rufula 
Pers. ex Fr. (W) ; Hypoderma brachysporufh (Rost.) Tub. (O) ; 
H. commune (Fr.) Duby (W) ; Hypomyces aurantius (Pers. ex 
Fr.) Tul. ( W) ; H. chrysospermus Tul. (F, W) ; H. lactiftuorum 
(Schw.) Tul. (O) ; H. rosellus (S. & S.) Tul. (F) ; Hypoxylon 
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commutatum Nke. (W) ; H. fuscum (Pers. ex Fr.) Fr. (W) ; 
H. rubiginosum (Pers. ex Fr.) Fr. (W) ; Hysterium insidens 
Schw. (W) ; Hysterographium Mori (Schw.) Rehm (W) ; H. 
vulvatum (Schw.) Sacc. (W) ; Lasiosphaeria ovina (Pers. ex Fr.) 
Ces. & deNot. (W) ; Meliola hidentata Cke. (W) ; Microsphaera 
Alni var. Vaccinii (Schw.) Salmon (O) ; Myriangium Duriaei 
Mont. & Berk. (F) ; Nectria cinnabarina Tode ex Fr. (W) ; N. 
flavo-ciliata Seaver (W) ; N. ochroleuca Schw. (W) ; N, Pesiza 
Tode ex Fr. (W) ; Nummularia tinctor (Berk.) Ell. & Ev. (W) ; 
Peckiella lateritia (Fr.) Maire (W) ; Phyllachora Lespedezae 
(Schw.) Sacc. (F, W) ; P. vulgata Theiss. & Syd. (W) ; Physalo- 
spora Rhododendri (deNot.) Sacc. (W) ; Rhytisma Vaccinii 
(Schw.) Fr. (F, W); Rosellinia Clavariae (Tul.) Winter (O) ; 
R. subiculata (Schw.) Sacc. (W) ; Scoleconectria balsamea (Cke. 
& Pk.) Seaver (W) ; Ustulina vulgaris Tul. (W) ; Xylaria Hypo- 
xylon (L.) Grev. (S) ; X, polymorpha (Pers.) Grev. (O). 

Discomycetes : Alcuria cestrica (Ell. & Ev.) Seaver (W) ; 
Belonidium introspectum (Cke.) Sacc. (W) ; Calycina macrospora 
(Pk.) Seaver (W) ; Chlorosplcnium aeruginascens (Nyl.) Karst. 
(W) ; C. chlora (Schw.) Curt. (W) ; C. versiforme (Pers. ex Fr.) 
Karst. (W) ; Coryne sarcoides (Jacq. ex Fr.) Tul. (W) ; Cya- 
thicula petiolorum (Rob. & Desm.) Sacc. (W) ; Dasyscypha Agas- 
sizti (Berk. & Curt.) Sacc. (W) ; D. ccrina (Pers. ex Fr.) Fckl. 
(W) ; D. nivea (Fr.) Sacc. (W) ; Dermatea balsamea (Pk.) 
Seaver (W) ; D, Cerasi (Pers. ex Fr.) deNot. (W) ; Geoglossum 
glabrum (Pers.) Fr. (O) ; Gloeoglossum difformc (Fr.) Durand 
(F, O, S, W); Helotium epiphyllum (Pers.) Fr. (F, W); H, 
phyllophilum (Desm.) Karst. (O) ; H, saprophyllum Pk. (F) ; 
H. scutula (Pers. ex Fr.) Karst. (W) ; Helvella atra Oed. (O) ; 
lonomidotis fulvo-tingens (Berk. & Curt.) Cash (W) ; Lachnum 
sulfureum (Pers. ex Fr.) Rehm (W) ; Leotia lubrica (Scop.) Fr. 
(O) ; L. stipitata (Bose.) Schroet. (F, W); Mollisia fumigata 
(Ell. & Ev.) Sacc. (W) ; Af. melaleuca (Fr.) Sacc. (W) ; Patella 
albida (Schaeff.) Seaver (W) ; P. scutellata (L.) Morg. (W) ; 
Paxina fuscicarpa Seaver (F) ; P. hispida (Schaeff.) Seaver (W) ; 
Pezicula cornea (Cke. & Ell.) Rehm (O) ; P. Rubi (Lib.) Niessl 
(W) ; Pezisa badia Pers. ex Fr. (W) ; P. violacea Pers. (O) ; 
Propolis faginea (Schrad.) Karst. (W) ; Rutstroemia macrospora 
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(Pk.) Kanouse (F) ; Sarcosoma carolinianum Durand (W) ; 
Schisoxylon insigne (deNot.) Rehm (W) ; Trichoglossum hir- 
sutum (Pers.) Boud. (O, W); Tympanis conspcrsa Ft, (W). 

Tuberales : Hydnotria cubispora (Bessey & Thompson) Gilkey 
(F) ; Tuber separans Gilkey (F). 

Uredinales: Chrysomyxa roanensis Arth. (W) ; Coleosporium 
Elephantopodis (Schw.) Thuem. (F, O, W) ; C. Helianthi (Schw.) 
Arth. (F) ; C. inconspicuum (Long) Hedge. & Long (W) ; C, 
Solidaginis (Schw.) Thuem. (F, O, W); C, Vernoniae Berk. & 
Curt. (F, O, W); Cronartium Quercuum (Berk.) Miy. (W) ; 
Gymnoconia Peckiana (Howe) Trotter (F) ; Kuehneola uredinis 
(Lk.) Arth. (W) ; Puccinia Circaeae Pers. (O) ; P, extensicola 
var. Solidaginis (Schw.) Arth. (W) ; P. marylandica Lindr. 
(F, W); P, tenuis (Schw.) Burr. (O) ; P, Verbesinae Schw. 
(0,W) ; Pucciniastrum Agrimoniae (Schw.) Trans. (F, O, W); 
P, Hydrangeae (Berk. & Curt.) Arth. (F, 0,W); Uredinopsis 
macrosperma (Cke.) Magn. (O) ; U, mirabilis (Pk.) Magn. (W) ; 
Uromyces Hedysari-paniculati (Schw.) Farl. (O) ; U, Holwayi 
Lagerh. (W) ; U. Hyperici (Spreng.) Curt. (F, O, W) ; U, Lespe- 
desae-procumbentis (Schw.) Curt. (F, W). 

Protobasidiomycetes (except Uredinales) : Exidia glandulosa 
(Bull.) Fr. (O) ; Naematelea nucleata (Schw.) Fr. (O) ; Phleo- 
gena faginea (Fr.) Lk. (F, W); Platygloea Peniophorae Bourd. 
& Galz. (F) ; Sebacina incrustans (Pers.)'Tul. (O) ; Septobasidium 
Curtisii (Betk. & Desm.) Boed. & Steinm. (F) ; Tremellodendron 
merisfnatoides (Schw.) Burt (O, S) ; T. pallidum (Schw.) Burt 
(O, S) ; Tremellodon gelatinosum (Scop, ex Fr.) Pers. (O, S, W). 

Thelephoraceae: Aleurodiscus amorphus Pers. ex Rabh. 
(W) ; Asterostroma ochroleucum Bres. (F) ; Botryobasidium isa- 
bellinum (Fr.) Rogers (F) ; Ceratobasidium plumbeum Martin 
(F) ; Coniophora arida (Fr.) Karst. (W) ; Corticium investiens 
(Schw.) Bres. (S) ; C. octosporum Schroet. (F) ; C. radiosum Fr, 
(O) ; Corticium vagum (Berk. & Curt.) Rogers (F) ; Craterellus 
cantharellus (Schw.) Fr. (O, S); C. cornucopioides (Schw.) Fr. 
(O) ; C. odoratus (Schw.) Fr. (O) ; Cyphella cupulaeformis 
Berk. &;Rav. (W) ; Hymenochaete corrugata (Fr.) Lev. (F, W) ; 
H. ru^inosa (Dicks, ex Fr.) Lev. (W) ; H, tabacina (Sow. ex 
F^Xev. (W) ; Hypochnus {=Tomentella) fumosus Fr. (O) ; 
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H, polyporoideus (Schw.) Overh. (W) ; H. rubiginosus Bres. 
(W) ; Peniophora Pirina Bourd. & Galz. (F) ; Solenia f Brenck- 
leanus Sacc. (W) ; S. anomala (Pers.) Fckl. (W) ; 5*. fasciculata 
Pers. ex Fr. (W) ; Stereum ambiguum Pk. (W) ; S. Burtianum 
Pk. (O, S, W) ; 5*. fasciatum Schw. ex Fr. (O, W) ; S. Chaillettii 
Pers. (O) ; S, lobatum (Kze.) Fr. (F) ; S. pallidum (Pers.) 
Lloyd (F) ; S. rameale Schw. (O, W) ; S'. RavencUi Berk. & Curt. 
(F) ; S, rugosum Pers. ex Fr. (W) ; S. sanguincolentum (Alb. & 
Schw. ex Fr.) Fr. (W) ; S. sulcatum Burt (W) ; Thelephora 
authocephala BvXL ex Fr. (W) ; T, vialis Schw. (O). 

Clavariaceae : Clavaria botrytis Pers. (F, O); C. cristata 
Holmsk. ex Fr. (F, O): C. fennica Karst. (O) ; C. formosa 
(Pers.) Fr. (F, O) ; C. fusiformis Sowerb. (F) ; C. grandis Pk. 
(O) ; C. Kunsei Fr. (F, O); C. mucida (Pers.) Fr. (O) ; C. 
muse aides L. (F) ; C. obtusissima Pk. (O) ; C. pulchra Pk. 
(O, W); C. rufcscens (Schaeff.) Fr. (O) ; C. subfalcata Atk. 
(F) ; Sparassis crispa (Wulf.) Fr. (O). 

Hydnaceae : Calodon amicum Quel. (F) ; C. scrobiculatum (Fr.) 
Quel. (F) ; C. sonatum (Fr.) Quel. (F, O); Hydnum alboniger 
Pk. (O) ; H. Ellisianum (Bank.) Sacc. & Trott. (O) ; H, fenni- 
cum Karst. (O) : H, fuligineo-violaccum Kalchbr. (O) ; H, graveo- 
lens (Delast.) Fr. (O) ; H, imbricafum (L.) Fr. (O) ; H, ochra- 
ceum Pers. ex Fr. (W) ; H, repandum L. (F, O) ; H, rufescens 
(Pers.) Fr. (O) ; //. velutinum Fr. (O) ; Irpex cinnamomeus Fr. 
(O, W) ; /. farinaceus Fr. (W) ; Odontia arguta (Fr.) Quel. (F). 

PoLYPORACEAE : Dacdalca confragosa Bolt, ex Fr. (W) ; Favolus 
Rhipidium Berk. (0,.S) ; Fistulina hepatica (Huds.) Fr. (O, S, 
W) ; Fames connatiis (Weinm.) Gill. (F) ; F. igniarius var. laevi- 
gatus (Fr.) Overh. (O) ; F. lobatus (Schw.) Cke. (O) ; F, Pini 
(Brot. ex Fr.) Karst. (W) ; F, subroseus (Weir) Overh. (O, W) ; 
Lensites betulina (L.) Fr. (O, W); L. saepiaria Wulf. ex Fr. 
(W) ; Merulius malluscus Fr. (O) ; Polyparus abietinus Dicks, 
ex Fr. (O, W) ; P. cinnamomeus (Jacq.) Sacc. (F) ; P. cristatus 
(Pers.) Fr. (O) ; P. elegans Bull, ex Fr. (O, W) ; P. fissilis Berk. 
& Curt. (O) ; P. hirsutus Wulf. ex Fr. (W) ; P. pargamenus Fr. 
(F, W); P. Pes‘Capr(Uf (Pers.) Fr. (O) ; P. pocula (Schw.) 
Berk. & Curt. (W) ; P. pubescens Schum. ex Fr. (W) ; P. radiatus 
Sow. ex Fr. (0> S, W) ; P. Schweinitsii Fr. (S) ; P. semipUeatus 
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Pk. (S) ; P, semisupinus Berk. & Curt. (W) ; P, Spraguei Berk. 
& Curt. (O, S, W) ; P. sulphureus Bull, ex Fr. (O) ; P. versicolor 
L. ex Fr. (F, O, W) ; Poria spissa Schw. (O) ; P. subacida Pk. 
(O). 

Boletaceae: Boletinus castanellus Pk. (p, S); B, pictus Pk. 
(S) ; B, squarrosoides Snell & Dick (S) ; Boletus affinis Pk. (S) ; 
B, alboater Schw. (S) ; B, auriflammcus Berk. & Curt.'(P, S); 
B, auriporus Pk. (S) ; fi. badius Fr. (S, W); B, bicolor Pk. 
(O, S) ; B. castaneus Bull, ex Fr. (O, S) ; B. chromapes Frost 
(S) ; B, chrysenteroides Snell (O) ; B, cyanescens Bull, ex Fr. 
(F, S) ; B, felleus Bull, ex Fr. (S) ; P. fumosipcs Pk. (S) ; B. 
glutinosipes Snell & Hesler (S) ; P. gracilis Pk. (O, S) ; P. granu- 
latus L. ex Fr. (S) ; P. longicurvipes Snell & Smith (S) ; P. 
ornatipes Pk. (O, S) ; P. pallidus Frost (S) ; P. parasiticus Bull, 
ex Fr. (F, S) ; P. Peckii Frost (S); P. piperatus Bull, ex Fr. 
(O, S); P. porphyrosporus Fr. (S) ; P. rubeus Frost (S) ; P. 
rubinellus Pk. (O, S) ; P. scaber Bull, ex Fr. (O, S) ; P. separans 
Pk. (O) ; P. subglabripes Pk. (S) ; P. subtomentosus L. ex Fr. 
(S) ; P. subvelutipes Pk. (S) ; Strobilomyces strobilaceus (Scop, 
ex Fr.) Berk. (S). 

Agaricaceae: Agaricus placomyces Pk. (O) ; A, sylvicolus 
Vitt. (O) ; Amanita bisporiger Atk. (O) ; A, chlorinosma Pk. 
(O) ; A, cinereoc^nia Atk. (F) ; A, spreta Pk. (O) ; Amanitopsis 
parcivolvata Pk. (O) ; A. vaginata (Bull.) Roze (O) ; Armillaria 
mellea (Valil) Fr. (O) ; Cantharellus aurantiacus Fr. (S) ; C. 
cinnabarinus Schw. (O, S) ; C. floccosus Schw. (O, S) ; C. minor 
Pk. (O) ; Clitocybe cyathiformis Bull, ex Fr. (O) ; C.- illudens 
Schw. (F, O); C. laccata Scop, ex Fr. (O) ; C. ochropurpurea 
Berk. (O, S, W) ; C. parilis Fr. (O) ; Clitopilus orcellus Fr. (O) ; 
Collybia abundans Pk. (O) ; C. color ea Pk. (O) ; C. conigenoides 
Ellis (O) ; C. conigena Fr. sensu Bres. (F) ; C. dryophila Bull, 
ex Fr. (O) ; C. exsculpata (Fr.) Gillet (M) ; C. flaccida Smith 
& Hesler (M) ; C. maculata Alb. & Schw. (O) ; C. platyphylla Fr. 
(O) ; C. radicata (Relk.) Fr. (O) ; Cortinarius cinnabarinus Fr. 
(O) ; C. croceofolius Pk. (O) ; C. flavifolius Pk. (M, O); C. 
ioides Berk. & Curt. (S) ; C. purpurascens Fr. (F, M) ; C. jmt- 
sanguineus (Fr.) Kauffm. (O) ; Crepidotus applanatus Fr. (O) ; 
Cr hs^rens Pk. (O) ; C. herbarum Pk. (F, O) ; Entoloma cuspi- 
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datum Pk. (O) ; cyaneum Pk. (M) ; Flammula polychroa Berk. 
(O) ; Hygrophorus conicus Fr. (M, O) ; H, marginatus Pk. (O) ; 
H. miniatus Fr. (O) ; H. Peckii Atk. (O) ; Hypholoma delineatum 
Pk. (O) ; H, fasciculqre (Huds.) Fr. (O) ; Inocyhe lilacina 
(Boud.) Kauffm. (O) ; Lactarius Allardii Coker (O) ; L. atro- 
viridis Pk. (O) ; L. camphoratus Bull, ex Fr. (O) ; L. chrysopheus 
Fr. (O) ; L. cinereus Pk. (O) ; L. corrugis Pk. (O) ; L. croceus 
Burl. (M, O); L. deliciosus (L.) Fr. (O) ; L. ftdiginosus Fr. 
(F, O); L. Gerardii Pk. (O) ; L. glaucescens Crossl. (O) ; L. 
griseus Pk. (O) ; L. hygrophor aides Berk. & Curt. (O) ; L. indigo 
(Schw.) Fr. (M, O); L. lignyotus Fr. (O) ; L. maculafus Pk. 
(O) ; L. piperatus Fr. (O) ; L. plinthogalus (Otto) Burl. (O, S) ; 
L. pyrogalus Fr. (S) ; L. rimocellus Pk. (O) ; rusticanus 
(Scop.) Burl. (O) ; L. subdulcis (Pers.) Fr. (O) ; L. subplintho- 
galus Coker (O, S) ; L. subpurpureus Pk. (S) ; L. theiogalus Fr. 
(S) ; L. trivialis Fr. (O) ; L. vellereus Fr. (O) ; L. volemus Fr. 
(O, S); Lepiota Grangei (Eyre) Lange (M) ; L. lutca (Bolt.) 
Quel. (M, S); Leptonia strictius Pk. (O) ; Marasmius albiceps 
Pk. (O) ; ikf. androsaceus Fr. (O) ; M. felix Morgan (O) ; Af. 
magnisporus Murr. (F, O, W) ; M. resinosus Pk. (O) ; M. siccus 
Schw. (O) ; M, subnudus (Ell.) Pk. (O) ; Mycena carolinensis 
Smith & Hesler (M) ; M. clavicularis Fr. (S) ; M. galoppus (Fr.) 
Quel. (M) ; M. leaiana Berk. (O) ; M. odorifera Pk. (O) ; AT. 
rubromarginata Fr. (F, M, O); Nolanea dysthales (Pk.) Atk. 
(O) ; Omphalia stromboides (Berk. & Mont.) Sacc. (M) ; Panus 
Icvis Berk. & Curt. (O) ; P. stipticus Fr. (O, W) ; Paxillus atroto- 
mentosus Fr. (O) ; P, involutus Fr. (F) ; P, pannuoides Fr. (O) ; 
Pleurotus griseus Pk. (O) ; P, petaloides Fr. (O) ; Piute olus ca- 
lestus Pk. (M) ; P. coprophilus Pk. (O) ; Pluteus admirabUis Pk. 
(O) ; P. cervinus (Schaeff.) Fr. (O) ; P. nanus Fr. (O) ; Russula 
crustosa Pk. (S) ; R, pectinatoides Pk. (O) ; R. rubescens Beards. 
(S) ; Stropharia Hardii Atk. (M) ; Tricholoma sejunctum Fr. 
(O). 

Gasteromycetes : Astraeus hygrometricus (Pers.) Morg. (F) ; 
Colostoma cinmbarina Desv. (F, O, S); C. Ravenetii (Berk.) 
Mass. (F) ; Crucibulum vulgare Tul. (O) ; Lyc'operdon fuscum 
Bon. (W) ; L. geiHmatum Batsch (O) ; MuHnus Curtisii (Berk.) 
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Fisch. (O) ; Scleroderma cepa Vaill. ex Fr. (W) ; S, Geaster Fr. 
(F) ; 5*. vulgare (Hornem.) Fr. (O). 

Fungi Imperfecti : Arthrobotryum atrum Berk. & Br. (O) ; 
Asteroma Lactucae J. J. Davis (F, W) ; Camarosporium Robiniae 
(Westd.) Sacc. (W) ; Cercospora atromaculans Ell. & Ev. (F) ; 
C. Bochmeriae Pk. (F, W) ; C. Diodiae-virginianae Atk. (F, W) ; 
C. effusa Berk. & Curt. (F, W); C. erythrogcm Atk. (F, W); 
C. granuliformis Ell. & Halst. (W) ; C. Kalmiac Ell. & Ev. (W) ; 
C. Rhoina Cke. & Ell. (F, O, W) ; C. sinilacina Sacc. (F, O, W) ; 
C. Smilacis Thuem. (O) ; Coccospora aurantiaca Wallr. (W) : 
Coryneum triseptatum Pk. (W) ; Cylindrosporium acerinum (Pk.) 
Dearn. & House (O, W) ; C. hiemale Higgins (W) ; C. sacchari- 
num Ell. & Ev. (W) ; Dactylium dendroides Bull, ex Fr. (F) ; 
Darluca Filum (Biv.) Cast. (F, W) ; Fusicladium Robiniae Shear 
(W) ; Gibellula arencarum (Schw.) Sycl. (F) ; G. pulchra (Sacc.) 
Cav. (F) ; Graphium Hamamelidis Van Hook (F, W) ; Illosporium 
caespitosum Ell. & Ev. (W) ; Isaria farinosa (Dicks.) Fr. (F) ; 
Isariopsis clavispora (Berk. & Curt.) Sacc. (W) ; Leptothyrium 
foraminulatum Sacc. & Ell. (W) ; Macrophoma phacidiella (Cke. 
& Ell.) Berl. & Vogl. (W) ; Marssonia Populi (Lib.) Sacc. (W) ; 
Monochaetia camptosperma (Pk.) Sacc. (W) ; M. Desmasierii 
Sacc. (W) ; Papulaspora Candida Sacc. (W) ; Pestalotia macro- 
tricha Klebh. (F) ; Phyllosticta maxima Ell. & Ev. (W) ; P. 
Nyssae Cke. (O) ; P. smilacina (Pk.) Dearn. (O) ; Pleurocolla 
compressa ^Ell. & Ev.) Diehl (W) ; Polythrincium Trifolii Kze. 
(F, W) ; Pseudographium hispidulum (Ell.) Jacz. (F) ; Ramularia 
Oxalidis Farl. (W) ; Sepedonium chrysospermum (Bull.) Fr. 
(F, W); Septoria acerina Pk. (F) ; 3^ betuUcola Pk. (W) ; 3*. 
Cacaliae Ell. .& Kellerni. ( W) ; 3. Rubi Westerd. (F, W) ; 3. Rubi 
var. pallida Ell. & Holw. (O) ; Sphaeronema pruinosa Pk. (W) ; 
Sphaeropsis Ellisii Sacc. (W) ; Sporocybe Rhois (Berk. & Curt.) 
Sacc. (W) ; Sporotrichum Quercuum (Thuem.) Sacc. (W) ; 
Tubercularia vulgaris Tode ex Fr. (W). — David H. Linder. 
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SARCOSPHAERA CORONARIA 


Fred J. Seaver 
(with colored illustration) 

The species named above is one of the larger and most beautiful 
of the cup-fungi, and while widely distributed it must nevertheless 
be regarded as one of the rarer forms. The writer has never had 
the good fortune to encounter it in the field and, while it has fre- 
quently been sent in for determination, only once has he had the 
privilege of seeing the plant in a fresh condition. The name 
coronaria^' refers to the crown-like form of the open apothecia 
and an appropriate name would be the “ Royal cup-fungus.*' 

The colored illustrations accompanying this article were drawn 
by Miss Fleda Griffith from photographs sent by Miss Elizabeth 
E. Morse from California, where the plants were collected. The 
coloring was submitted to her for approval. This constitutes the 
first report of the species from California. 

In the opinion of the writer, Pustularia gigantea described by 
Dr. Rehm of Germany from material sent from Michigan, is iden- 
tical with the above. Dr. Bessie B. Kanouse, in a recent article 
in Mycologia (33: 466), regards that species as distinct from the 
above, and makes it Sarcosphaera gigantea, being distinguished by 
its. slightly smaller spores. While there is a chance for a differ- 
ence of opinion on this point, the writer still believes that the two 
are identical. 

For a complete description and synonymy see North American 
Cup-fungi, page 235. The colored plate accompanying this article 
will be issued in a supplemented edition of North American Cup- 
fungfi, now in the course of preparation. 

New York Botanical Garden 

[Mycologia for Scptembcr-Octobcr (33: 453-578) was issued October 1, 

1941] 
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THE EFFECT OF LIGHT ON TAXONOMIC 
CHARACTERS IN FUSARIUM 

W. C. Snyder and H. N. Hansen 
(with 2 figures) 

Those who are concerned with the identification and classification 
of Fusaria appreciate the influence that media, temperature, man- 
ner of seeding, and other factors in the cultural environment exert 
on macroscopic features of a fungus in pure culture. Especially 
important are these environment-induced variations when an at- 
tempt is being made to follow a system in which the’ species lines 
have been closely drawn, such as in the Wollenweber and Reinking 
system (8). Recently (6) a species concept has been advocated 
which calls for a modification of that system. In applying this 
concept a complete revision of the taxonomy of section Elegans, 
and later of section Martiella (7) of the genus Fusarhim, was pro- 
posed. However, regardless of what system is followed, the suc- 
cessful universal use of any system is dependent upon uniform 
procedures and techniques in the handling of cultures. It is the 
purpose of this paper to treat one of the several factors which 
influence^the growth of Fusaria, namely that of light, and to show 
the extent to which it affects the taxonomic characters of these 
fungi. A review of the rather extensive literature on the response 
of fungi to light will not be attempted here since it has. been given 
elsewhere, in part by Coons (1) and by Harter (3). 

EXPERIMENTAL PROCEDURE 

Unless otherwise stated, all of the work described herein is based 
upon single-spore cultures obtained by the method of Hansen and 
Smith (2). All cultures used in a given experiment were made on 
the same day, on 2 per cent potato dextrose agar slants having the 
same preparation history. Five cultures of each fungus were laid 
horizontally in a single layer in wooden trays which were placed on 
tables before windows, in sucH a way as to be well illuminated 
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Fig. 1. Cultures of Fusarium, in triplicate^ photographed after growing 
for 2 weeks in diurnal light (the left hand trio of each group) and in con- 
tinuous darkness (the right hand trio of each group) . . A-^D, F. Solani f . 
Cucurbifae from squash ; E, F. Solani from citrus ; F, F. Solani from sweet 
potato; G, F. oxysporum f. niveuin from watermelon; H, F. avenaceum 
from carnation. 
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throughout the day but so as not to receive direct sunlight. Dupli- 
cate trays were placed directly beneath those subjected to daylight 
in a manner which excluded light. 

Cultures used in the study included strains of the following 
fungi, stock cultures of which were grown in the presence of 
daylight: Ftisarium Solani (Mart.) App. & Wr. emend. Sny. & 
Hans., imperfect form of Hypomyces Solani Rke. & Berth, emend. 
Sny. & Hans., and the form of this species pathogenic on cucurbits, 
namely, F. Solani f. Cucurbitae Sny. & Hans., of section Martiella 
as recently revised (7). Also used were F. oxysporum Schlect. 
f. niveum (E. F. S.) Sny. & Hans., of section Elegans (6) ; and 
F. avenaccum (Fries) Sacc., of section Roseum, 

RESULTS ' 

Characters in which marked contrasts were observed included: 
(a) pigmentation, (b) amount of aerial mycelium,^ (c) zonation, 
(rf) amount of sporulation, (e) size of conidia, (/) septation fre- 
quency of conidia, and (g) perithecial fonnation after the fertili- 
zation of illuminated and non-illuminated cultures. These were 
recorded when the cultures were two weeks and again when they 
were four weeks old. The two readings were so nearly identical 
that only one set is given here, in table 1 . Culture and spore char- 
acters are illustrated in figures 1 and 2. ' 

PIGMENTATION 

The colors (5) displayed by the fungi recorded in table 1 fell 
into three general groups on the basis of their relation to light. 
First, the ‘flesh-ochre and cinnamon-pink pigments developed by 
F. oxysporum f. niveum occur only in the presence of light. Sec- 
ond, the ramier-blue which occurs in this same fungus seems to 
develop equally well in light and in darkness. The same appears 
to be true for the dusky green-blue of F. Solani from tomato, ex- 
cept that in this fungus the pigment is associated with conidial 
masses and since sporulation is greatly reduced in the absence of 
light, less 6f the pigment is observed under this condition. A third 
type of pigmentation is found in strains D and F of F. Solani f. 
Cucurbitae and F. Solani respectively, wherein the vetiver-green. 
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In Darkness 

Perithecia * 

Trace 

Trace 

None 

None 

None 

Sporulation 

Sporodochia: 
scant, color of 
mycelium 

Sporodochia: 
scant, tawny- 
olive 

Sporodochia: 
scant glaucous 
green, trace 
chamois 

Trace, no 
sporodochia 
nor pionnotes 

Pionnotes: scant, 
white 

Mycelium 

Aerial: moderate 
dark grayish 
olive, and white 

Aerial: moderate 
white 

Aerial: abundant, 
white and pale 
olive-buff 

Aerial: abundant 
citron yellow 

Aerial: moderate, 
white 

In Diurnal Light 

Perithecia * 

Abundant 

Abundant 

Moderate 

None 

None 

Sporulation 

Sporodochia: 
moderate, color 
of mycelium 

Sporodochia: 
moderate 
Saccardo’s umber 

Sporodochia: 
abundant, cham- 
ois and trace 
glaucous green 

Scant, no 
sporodochia 
nor pionnotes 

Pionnotes: mod- 
erate, color of 
mycelium 

Mycelium 

Aerial: moderate 
olivaceous black, 
trace w^hite 

Aerial: moderate 
white and 
Saccardo's umber 

Aerial: moderate 
olive-buff, and 
white 

Aerial: moderate 
[>ale olive 

Aerial: moderate 
cartridge buff 

Fungus 

Identity 

F, Solani 
f. Cucurbitae 
from squash 

F. Solani 
f. Cucurbitae 
from squash 

F. Solani 
f. Cucurbitae 
from squash 

F. Solani 
f. Cucurbitae 
from squash 

F. Solani from 
citrus 

Key to 
Figs. 

1 and 2 

A. 


C. 

D. 

E. 


* After fertilization. 

♦* Not illustrated in figures 1 and 2. 
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dark hyssop-violet and citron yellow colors developed much more 
conspicuously in the absence of light. 

MYCELIUM 

Although no detailed observations were made on the mycelium 
itself, the cultures in the dark consistently showed greater mycelial 
growth than those in the light. Only in cases where the difference 
was large is this characteristic shown in table 1. The increase in 
aerial mycelium obtained by growing strain D of F. Solani f. 
Ciicurbitae in the dark is shown in figure 1, Z). 

zonation 

All cultures exposed to light developed zonation in some degree 
whereas none appeared in those grown in the dark. In certain 
strains of F. Solani f . Ciicurbitae , and F, Solani zonation was very 
pronounced (fig. 1, C and F). Some of the cultures in the dark 
developed sectors of differentiated growth and frequently deep 
folds in the mat radiated from the centers of the colonies (fig. 1, 
B). It is recognized that light is only one factor in the environ- 
ment which may cause zonation. 

sporulation 

Table 1 shows that the sporodochial strain of F. oxysporum f. 
niveum produced sporodochia abundantly in the light but not in 
the dark. In tlie pionnotal strain, G, of the same fungus, pionotes 
were produced much more abundantly in light than in the dark. 
In F. Solani and F. Solani f. Cucurbitac, which sporulate readily 
under most conditions of culture, the quantities produced in light 
and in darkness are surprisingly different (fig. 1, B and F). The 
present or absence of sporodochia has beert considered an impor- 
tant character in the taxonomy of Fusaria. In F. avenaceum, 
sporulation is plentiful along the edges of the colony in contact 
with the glass, when grown in light (fig. 1, ZZ), but not when 
grown in the dark. 

The formation of perithecia and mature ascospores of Hypo- 
myces Solani depended upon light as did the formation of macro- 
conidia. Perithecial primordia appeared abundantly in the light 
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after about 2 weeks of growth, while none were apparent in cul- 
tures kept in the dark. At the end of a month both the cultures 
grown in light and in the dark were fertilized with conidia from 
the opposite sex strain. Two weeks later mature perithecia were 
abundant on the cultures in the light while those in the dark 
showed only an occasional immature perithecium or none at all. 
Not only was light required for the production of perithecial pri- 
mordia, but it was also found that the development of these 
primordia into mature perithecia was favored by their continued 
exposure to light. 

SIZE AND SEPTATION OF CONIDIA 

In figure 2 is illustrated the relative size and the relative amount 
of septation of conidia produced on illuminated and on non-il- 
luminated cultures. All drawings were made at the same magni- 
fication, at the same time. Samples of spores were always taken 
from that portion of the thallus in which the largest amount of 
sporulation occurred. It will be noted that those produced in light 
were consistently larger, and had more septa, in all cases. The 
relative differences in these cultures remained the same after two, 
four and six weeks. Since Harter's paper (3) dealt primarily 
with the influence of light on size and septation, no further atten- 
tion need be given to them here, other than to call attention to 
the fact that they have been considered important in classification. 

LOCALIZATION OF LIGHT EFFECT IN THE THALLUS 

Two trays, each containing 40 single spore cultures of F. Solani 
from sweet potato were prepared and placed before a window, one 
tray covering the other. Every day at S p.m., 4 cultures which had 
grown in the light were exchanged with 4 that had been in the 
dark since initiation of the experiment. At the end of 10 days 
the surface of the cultures kept in the light the full 10 days were 

Fig. 2. Camera lucida drawings made at the same magnification, of co- 
nidia produced by the Fusarium cultures illustrated in figure 1. Those on 
the left, in each case, were taken from cultures grown in light ; those on the 
right, from cultures grown in the dark. A-D, F. Solani f. Cucurbitae from 
squash; E, F. Solani from citrus; F, F, Solani from sweet potato; G, F. 
oxysporum f. niveum from watermelon; H, F. avenaceum from carnation. 
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practically covered with a sheet of macroconidia, whereas those 
which had remained in the dark during this time were entirely 
mycelial except for a small conidial mass at the point of inocula- 
tion. Forming a perfectly intergrading series were the cultures 
which by daily exchange had accumulated in the light tray. The 
longer the cultures had remained in dark before being transferred 
to light, the larger was the area of the mycelial part of the colony 
and the narrower the sporulating zone beyond it. In less than 10 
days the fungus had covered the surfaces of the slants, and there- 
after little or no benefit in respect to sporulation was obtained by 
bringing cultures from the dark into the light. Conversely, in the 
tray kept in darkness, the longer the period in which the fungus 
had been exposed to light before being placed in the dark, the larger 
was the area of the colony which was covered with sp6res and the 
narrower was the zone of mycelial growth which surrounded it. 

These results suggest that the effect of light in stimulating 
conidium formation is rather localized in that part of the thallus 
which is growing at the time of exposure to light. The examina- 
tion of growing cultures which have been brought into light after 
having started their development in the dark, indicates that the 
production of normal conidia is initiated in F. Solani within 24 
hours after having been placed in tlie light, and that the zone 
affected is that which forms, or continues its development, after 
exposure ^to light. 

DISCUSSION 

The data presented in table 1, and in figures 1 and 2, show that 
striking temporary variations occur in the colony characters of 
color, zonation, amount of mycelium, amount of sporulation, and 
cultural topography, depending upon whether the cultures are 
grown in light or darkness. Furthermore, appreciable differences 
were obtained in the taxonomically more important characters of 
size, shape, septation and manner of formation of the macroconidia, 
between cultures of the same fungus grown, in light, and in dark. 
These characters, especially, carry much weight in the system of 
Wollenweber and Reinking. The findings confirm, and supple- 
ment, those of Harter (3, 4) whose work was limited to. fewer 
fungi and fewer characters. 
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However, the writers’ observations are in contradiction to 
Harter’s implication that Fusarium cultures need be exposed to 
light only during the first 4 days after they are made, in order to 
develop similarly to those allowed to remain in light during the 
entire growth period. In the experiment on the localized effect of 
light, it is shown that the normal production of conidia, and of 
other light-induced effects, occur principally in those zones of 
growth which are initiated, or in which development is continued 
during exposure to light. Harter’s contention that the first 4 days 
determine the light effect on a fungus in culture, holds true where 
the smear method of seeding slants, which he used is employed. 
The explanation of this difference between single spore and smear 
cultures would seem to lie in the fact that in smear cultures a 
multitude of local foci of growth over the entire slant causes my- 
celial development to be practically completed in 4 days, whereas 
in the single spore seeding the thallus develops continuously from 
a single focus for about 10 days before it covers the same area of 
slant vsurface and completes its mycelial development. The same 
difference may occur in a slightly smaller degree between smear 
cultures and those prepared in the usual manner of transferring a 
small mass of fungus hyi^hae with or without its supporting 
medium. 

The single spore method used here has an advantage over other 
transfer methods in that it permits a more detailed analysis of the 
differences induced by the modification of an element in the envi- 
ronment. It reveals such characters as zonation and pigmentation 
in a way impossible with the smear method. The differences be- 
tween the ratios of 3-, 4-, and 5-septate spores that Harter (4) 
found in individual tubes perhaps may also be traceable to his 
method of seeding. Certainly it may not become immediately 
apparent by such a method when variants appear in the stock 
culture. In the work reported here, no differences in septation 
ratios or in any other spore character were found between the 
individual single spore cultures of a stabilized homot)rpic clone 
when grown in the same environment. 

The importance of light in the inception of perithecial primordia 
and in the development of perithecia following fertilization is 
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shown to be marked in Hypomyccs. The implications of this find- 
ing, in respect to the development and location of perithecia of 
such fungi in nature and in the laboratory, are apparent. 

It becomes clear that it is essential where Fusaria, or other 
similar fungi are concerned that the cultures be allowed to develop 
in the presence of light, if the maximum development of colony 
and of morphologic characters employed in taxonomy is desired; 
and that the same considerations apply to the perfect stages of 
these and probably of many other fungi. 

SUMMARY 

Marked differences in the characters ordinarily used in taxonomy 
are revealed when 10 strains of 3 species (F. Solani, F^. oxysporum 
and F. avenaccum) , representing 3 sections of the genus Fusarium, 
are grown in light, and in darkness. 

The quality of the colony and morphologic characters were af- 
fected, as were also the quantity and to a certain degree the 
occurrence of such characters as perithecial primordia. 

Evidence is given which indicates that the effect of light is 
produced on that portion of the thallus which is actively growing 
at the time of exposure. Single spore cultures subjected to light 
only for the first 4 days of growth, fail to develop in the same 
manner as those allowed to remain in light. 

It is c&ncluded that such characters as color, zonation, type of 
colony, presence or absence of sporodochia; size, shape and septa- 
tion of macroconidia ; and even the occurrence of a perithecial 
stage, can not be employed successfully in taxonomy unless these 
fungi are grown in adequate light. 

Division of Plant Pathology, 

University of California, 

Berkeley, California 
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COMPARATIVE STUDIES ON THE PRIMARY 
AND SECONDARY ZOOSPORES OF THE 
SAPROLEGNIACEAE. I. INFLUENCE 
OF TEMPERATURE^ 

S. B. Salvin2 
(with 2 figures) 

INTRODUCTION 

Optimum and other conditions for zoospore production have 
been investigated by Cotner (1), Jones and DrecHsler (5), de 
Bary (3), and others. No one, however, has published a com- 
parative analysis of the physiological properties of primary versus 
secondary zoospores, using the rate of movement as an index. 
Such properties would include the reactions of the swarmspores 
to various temperatures, viscosities, hydrogen-ion concentrations, 
salinities, and degrees of aerobiosis. The present study deals 
chiefly with one of these properties — namely, the effect of tem- 
perature on the zoospore activity. In a later publication, the 
author hopes to describe the influence oT the other conditions on 
both primary and secondary zoospore activity. 

MATERIALS AND METHODS 

Five members of the Saprolegniaceae were used in the following 
work: Sdprolegnia delica Coker, isolated from Houghton’s Pond 
in the Blue Hills Reservation of eastern Massachusetts; Sapro- 
legnia W, a non-sexual form obtained from sand at the edge of 
Walden Pond, Concord, Mass. ; Achlya flagellata Coker, collected 
from Beaver Brook, Waverly, Mass.; Thraustotheca clavata (de 
Bary) Humphrey, isolated from sludge from Ithaca, N. Y. ; and 

1 Contribution from the Laboratories of Cryptogamic Botany and the 
Farlow Herbarium, Harvard University, no. 190. 

2 The writer expresses his gratitude to Prof. W. H. Weston, under whose 
guidance this investigation was conducted, for his valuable suggestions and 
continuqd interest. 
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Dictyuchus 2, another non-sexual form, obtained from an infected 
Avena seed submerged in a hay infusion medium for protozoa. 

All cultures used were grown from single-spore inoculations, 
and all experiments carried out in sterile, redistilled, well-aerated 
water. The sporangia and zoospores were taken from young, 
vigorous mycelia, 24 to 48 hours old, which had been grown at 
temperatures approximating 25° C. At the time of the experi- 
ment, a mature sporangium, ready to discharge its spores, was 
cut free from the mycelial mass and carefully transferred, with a 
small portion of the attached hypha, to a hanging-drop which had 
already attained the required temperature. 

The experiments were conducted in rooms the temperatures of 
which were S°--10° C. below those of the micro-stage constant 
temperature chambers (manufactured by the Chicago Chemical 
and Surgical Company), in which the zoospore preparations were 
enclosed. 

After the hanging-drop slide with the sporangium enclosed had 
been inserted in the micro-stage, a half-hour was allowed to elapse 
before any readings were taken in order to make certain that 
equilibrium had been attained within the apparatus. After this 
interval and after the emergence of the zoospores, the time re- 
quired for the swarmspore to swim across the field of the micro- 
scope was determined by means of a stop-watch. Only those 
times were recorded in which the zoospore moved in a reasonably 
straight line and through a diameter of the field. If the spore 
spiraled or twisted excessively or if it swam along a chord of the 
field, the reading was rejected. In this way, fairly consistent 
results were obtained. For example, when three sets of readings 
were chosen at random, the close agreement of the figures was 
obvious, as substantiated by the values of the mean, median, mode, 
and standard deviation (table 1). 

The actual rate of movement of the zoospores was obtained by 
dividing the diameter of the microscope field (0.33 mm.) by the 
time required for the spore to traverse this distance. 

RESULTS 

For understanding the activity of the zoospores, it is well to 
review briefly the structure and method of swimming of the two 
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To Show Agreement in the Rates of ZoOspore Movement in 60 Readings 
OF Each of Three Sets of Data 


Genus and 
Condition 

Range 

Mean 

Median 

Mode 

Standard 

Deviation 

Dictyuchus 2 at 15® C. 
60 readings 

2.5-2.9 sec. 

2.69 sec. 

2.7 sec. 

2.7 sec. 

0.0855 

Saprolegnia W at 10® C. 
60 readings 

2.2-3.0 sec. 

2.56 sec. 

2.5 sec. 

2.5 sec. 

0.672 

Dictyuchus 2 at 30° C. 
60 readings 

1.2-1. 5 sec. 

1.33 sec. 

1.3 sec. 

1.3 sec. 

0.086 


types. The primary zoospore of Saprolegnia normally emerges 
through the papilla of the sporangium as a motile, pip-shaped 
entity with two anteriorly attached flagella, each of the same length 
and slightly longer than the body of the zoospore proper. Each 
of these two flagella is inserted in a highly staining granule, 
situated at the apical end of the anteriorly located nucleus. The 
cytoplasm of the swarmspore is differentiated into two parts: a 
central, dense mass, enclosing most of the nucleus ; and a vacuolar, 
less dense peripheral zone (1). 

The secondary zoospore of Achlya, Saprolegnia, Dictyuchus, or 
Thraustotheca emerges from its cyst as a subovoid body with two 
rather long flagella — ^both inserted laterally, with one extending 
anteriorl)^*and the other posteriorly. By means of a basal granule, 
each of the flagella is associated with the nucleus, which is cen- 
trally located and surrounded by a rather dense mass of cyto- 
plasm. The rest of the zoospore body consists of vacuolar, less 
dense cytoplasm. In its swimming movements, the primary zoo- 
spore was observed traveling in an irregular spiral course, with a 
rotation usually in a counter-clockwise direction — in contrast to 
the secondary in which the rotation was generally clockwise. 

The primary zoospores, discharged from the sporangia of Sapro- 
legnia W and 5. delica, differed from the secondary, obtained from 
Achlya flagellata, Thraustotheca clavata, Dictyuchus 2, and Sapro- 
legnia W, in such characters as the rate of movement, the length 
of the swarming period, and the reaction to various temperatures. 
When the two types of zoospores were subjected to a temperature 
of 25® C. (77® F.), the secondary zoospore progressed at a more 
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rapid rate, with the primary averaging 110/i per second, and the 
secondary of Saprolegnia, Achlya, and Dictyuchus, 236, 195, and 
201 fjL per second respectively. 

In the length of the swarming period, the two types of zoospores 
differed, with the primary swarming on an average from 12 to 35 
minutes and the secondary from 25 to about 450 minutes. In one 
instance, the total swarming period of the zoospores of the non- 
sexual Dictyuchus was strikingly long, having been observed for 
over eight hours, at the end of which time the writer had to dis- 
continue the observations; yet, almost all of the zoospores were 
still swarming and there were no empty cysts in the hanging-drop 
to indicate that any repeated emergence had begun. 

The primary and secondary zoospore rates were studied and 
compared over a range from 10° C. (50*^ F.) to 30° C. (86° F.) 
(fig. 1). The secondary typically carried on normal activity over 
wider extremes of temperature; swarmed at a faster rate and for 



Fig. 1. Graph, illustrating the influence of temperature on the movements 
of primary and secondary zoospores. 
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a longer period ; almost trebled its speed over the range of normal 
activity ; had its slowest rate equaling the fastest for the primary ; 
was less inclined to gyrations; had its speed range from 170/1 per 
second at 10° C. to 282 fi per second at 30° C. ; possessed an av- 
erage “temperature coefficient” (Oio) of 1.36 to 1.66 at the 
temperatures 15° to 25° C. ; and had a Qio extend in Saprolegnia 
from 1.28 (io‘*-2o“) to 1.71(2o®-3o®)» in Achlya from 1.30(io‘»-2o®) to 
1.58(2 o®-3o‘’)> and in Dictyuchus from 1.36(io®_2o‘*) to 1.71(2o‘*~3o®)- 
The primary, on the contrary, displayed normal activity over a 
narrower temperature range; swarmed at a slower speed and for 
a shorter time; hardly doubled its rate over the range of normal 
activity; carried on more gyrate movements; had a speed extend- 
ing from 57 per second at 15° C. to 110 /i per second at 25° C. ; 
and was characterized by a Qjo of 1.93 at the temj)eratures of 
15° C. to 25° C. 

In addition to the general conclusions mentioned, certain spe- 
cific observations at the extremes of the temperature range are 
of interest. At 10° C., the primary zoospores of Saprolegnia did 
not behave in a normal manner after their emergence from the 
sporangium. In some instances, when they encysted almost im- 
mediately after emerging, they all formed a loose mass of en- 
cysted spores near the mouth of the sporangium. In others, some 
of the primary zoospores encysted almost at once, and the rest 
whirled about in very narrow spirals ; whereas in still others, some 
of the zoospores wiggled within a quite limited area and the others 
rotated their anterior ends slowly while the posterior remained 
stationary. 

At 30° .C., primary zoospore activity was also abnormal. In- 
stead of swimming in a relatively straight line, the zoospores circled 
and spiraled, twisted and turned, and carried on vigorous vibratory 
movements. In addition, on two separate occasions, fusion of 
zoospores was observed — a. phenomenon never previously recorded 
in the literature. As two zoospores circled near each other, their 
anterior portions accidently caine into contact and then became 
attached apparently quite firmly. Although it was quite difficult 
to observe exactly what happened during the subsequent two to 
three minutes due to the intense and irregular whirling motion of 
tire, zoospores, it was noted that the two bodies slowly fused, after 
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which activity suddenly ceased. About a half-hour later, the re- 
sulting cyst gave rise to a short hypha of germination. 

When attempts were made to study the movement of secondary 
zoospores of Saprolegnia W and Dictyuchus 2 at 35® C. (95® F.), 
no results were obtained for two main reasons : first, the encysted 
spores, whether within or without the sporangium, mostly failed to 
give rise to motile entities, but germinated in situ by giving rise 
to a short hypha ; secondly, in the very few cases where secondary 
zoospores were emitted, the path of motion was so irregular as to 
make the recording of accurate results impossible. 


DISCUSSION 


It is known that many vital processes in both plants and animals 
are accelerated by a rise in temperature. This relation between 
the velocity of a reaction and the temperature may be expressed 
by the ratio, 

in which “ K ** indicates the frequency of a process at each of two 
temperatures 10® C. apart. This ratio, known as the “tempera- 
ture coefficient,” or has a value of from 1.2 to 1.5 for certain 
physical processes, such as vaporization, and from 2 to 3 for many 
chemical reactions. 

However, the use of the “ temperature coefficient ” does not 
permit analysis of frequent alterations of rate with change in tem- 
perature. Hence, there has arisen the use of the “temperature 
characteristic,” /a, as applied to the Arrhenius equation : 


Ki 


^ ^R\Ti Tt) , 


where and are the velocity constants at temperatures and 
Ta, e is the base of the natural or Naperian logarithm (2.718), R 
is the gas constant, and /a is the “ thermal increment ” or “ tem- 
perature characteristic ” (2). 

Although it has originally been suggested that the “ temperature 
characteristic” depended on the formation of active molecules of 
a reaction, the investigations of Rice (6) gave adequate basis for 
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the belief that the controlling factor was the rate of activation of 
the catalyst in the process. Thus, for those reactions known to 
be catalyzed by the hydrogen ion, has a value of 20,000 calories ; 
by iron, 16,200; by the hydroxyl ion, 11,500; and by copper, 8,000. 

The velocity of a vital reaction is assumed to be controlled by 
the velocities of closely associated systems of chemical reactions, 
with the slowest portion of the chain determining the speed of the 
process as a whole. As Crozier (2) has so aptly stated, “the 
virtual velocities of two catenary reactions 

A 

ki k2 

with velocity coefficients k^ and and having different tempera- 
ture characteristics, might be so related that at a tertain tem- 
perature these actual velocities are dynamically identical, while 
below that temperature would be the ‘ slow reaction,' and 

above that temperature B — » C." 

In the analysis of the data concerning the swimming movements 
of the primary and secondary zoospores of the Saprolegniaceae, it 
is assumed that the forward progress depends on a chain of chemi- 
cal reactions, and that the same amount of energy is expended in 
the traversal of a given distance. Hence, in its relations to tem- 
perature, the swimming movements of the zoospores should reflect 
the properties typical of the controlling process. 

The “temperature characteristics" (^) for the primary zoo- 
spores and for the secondary zoospores were found to be 10,450 
and 8,100 respectively (fig. 2), remaining constant throughout at 
the temperatures from 15® to 25® C, and from 10® to 30® C. 
respectively. In addition, the secondary zoospore with jttft' faster 
rate of movement probably has a higher rate of oxyg^ intake 
than the primary, since Gray ( 4 ) showed that in Mytilus the rate 
of ciliary movement was proportional to the oxygen consumption. 

At this point, an attempt might be made to identify the reac- 
tions the rates of acceleratioir of which are characterized by /m 
values of 10,450 and 8,100. The magnitude of the former value 
would indicate that the controlling reaction might fall within the 
class of processes catalyzed by the hydroxyl ion, whereas that of 
the latter would suggest that the reaction was under the control 
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of a copper catalyst. The foregoing values also suggest, first, that 
the dominant and limiting process in the secondary zoospore is 
identical in all the genera studied, and secondly, that even within 
a single species, as soon as there is a transition of the zoospore 
from a primary to a secondary type, not only is there a change in 
the general morphology, but in reality a transformation in the 
fundamental biochemical constitution. 



Fig. 2. Graph, illustrating the temperature characteristics for the frequency 
of zoospore movements. (Legend is the same as in Fig. 1.) 

From the previously described experiments, it becomes evident 
that the secondary zoospores are by far the more efficient in the 
survival and distribution of the fungus because they are more 
resistant to temperature changes and extremes; and swarm more 
readily, at a faster rate, and over a greater period of time. Fur- 
thermore, they are capable of carrying on repeated emergence (7). 

SUMMARY 

The activity of the primary and secondary zoospores in four 
genera of the Saprolegniaceae was studied and compared at tern- 
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peratures from 5° to 35® C. Under carefully controlled condi- 
tions, primary zoospores, for example, swarmed for a shorter pe- 
riod, carried on normal activity over a narrower temperature range, 
moved at a slower rate, and had a higher temperature coefficient 
than the secondary. Since the two types have different “ tempera- 
ture characteristics,” their activities are probably controlled by 
different catalysts. 

Laboratories of Cryptogamic Botany, 

Harvard University, 

Cambridge, Mass. 
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STAGES IN THE DEVELOPMENT OF 
THELOTREMA INTERPOSITUM 

G. T. Johnson ^ and W. L. Brown ~ 

(with 9 figures) 

INTRODUCTION 

Thelotrema is the type genus of a family of discomycetous 
lichens which, though widely distributed throughout the world, 
occurs primarily in tropical and subtropical regions. With the 
exception of a few remarks by Redinger (1936), based upon work 
with herbarium material, no developmental study of the genus has 
appeared to date. Material of Thelotrema interpositum (Nyl.) 
Miill. Arg. was obtained near Perkinston, Stone County, Missis- 
sippi, in December, 1938, June, 1939, and August, 1940 (killed 
and fixed in formol-acetic-alcohol and in Navashin's solution). 
Permanent slides, prepared after embedding this in low-viscosity 
nitrocellulose by the method described by Koneff and Lyons 
(1937), were supplemented by smears prepared in the field. Ex- 
amination of this material has enabled the writers to ascertain 
stages in the development of the species which seem to be of 
sufficient interest to justify their description and illustration at 
this time. 


STAGES IN DEVELOPMENT 

Crustose lichens usually have very simple thalline structure. 
Those like Thelotrema, which occur primarily on the bark of living 
trees, are often more or less immersed in the substrate. Hyphae 
of r. interpositum penetrate several cell-layers into the bark, but 
the evident portion of the thallus is superficial (fig. 3). The 
superficial tissue is arranged in a pustule-like manner, in which the 
algae are located near the outside, forming a layer above some small 
air cavities and surrounded by the fungal component. Apothecial 

^ Fellow of the John Simon Guggenheim Memorial Foundation. 

^ Cytogeneticist, Green Section, U. S. Golf Association. 
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initials arise below the gonidial layer, just above the uppermost 
layer of bark cells. Primordia have been found in all of our 
collections and they may apparently be present at all periods of 
the year. 

The primordial coil of hyphae expands and ascogonia are devel- 
oped. Throughout this and subsequent processes, the initial grad- 
ually becomes embedded in and somewhat surrounded by bark 
cells (figs. 2 and 3). All apothecia arise from initials containing 



Figs. 1 and 2. Apothecial initials destained sufficiently to show the ascogonial 
coils. X approx. 440. 


several^scogonia (figs. 1-5) and each ascogonium is composed of 
a coil of large, dark-staining, uninucleate cells (figs. 1 and 2). A 
trichogyne, an elongate series of uninucleate cells, is formed which 
extends from the coil to a considerable distance above the thallus 
(figs. 4 and 5). The trichogyne may vary from 60 to 112/x in 
length and project as- much as 39 fx above the surface of the bark. 

Examination of the slides prepared by smear teclinique revealed 
that some of the apothecia were of more than usual interest. The 
apothecia in question were evidently younger than others, judged 
by size and shape, but there were no other evident morphological 
differences. In many of these neither asci nor spores could be 
found, but numerous small bodies, similar in appearance to certain 
types of spermatia were observed (figs. 6-9). These were borne 
on the structures that in older apothecia would unhesitatingly have 
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been called paraphyses. Each “ paraphysis ” was filamentous and 
composed of uninucleate cells. The spermatium-like bodies devel- 
oped on the “ paraphyses ” in the manner shown by figure 7. They 
were borne laterally on the filaments, and though several were usu- 



Fig. 3. A section of the thallus illustrating the location of the apothecial 
initial in relation to the substrate. X approx. 100. Figs. 4 and S. Apo- 
thecial initials stained so as to show the trichogynes projecting above the 
surface of the thallus. X approx. 440. 
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ally found on a single filament (figs. 7 and 9), we never observed 
more than one attached to a single cell. When the bodies were 
mature they contained only one nucleus and the cells upon which 
they were borne were also uninucleate. They were hyaline, 3 to 7 //. 
in length, and fusiform to ovoid or bacilliform. We feel certain 
that they were produced within apothecia in all cases, because we 
have observed them in apothecia within which mature spores were 
also borne. The “ paraphyses ” could easily be traced into the 
layer of ascogenous hyphae, but it was not possible to determine 
if the two were connected. 

Few stages intermediate between primordia provided with tricho- 
gynes and mature apothecia have been found. The spennatium- 
like bodies have been seen in the neighborhood of trichogynes, but 
not in actual connection with them. Whether or mot spermatia 
fuse with trichogynes, the latter soon degenerate and a complex 
system of ascogenous hyphae is formed. Asci apparently arise 
from this through typical croziers. The young ascus is uninucleate 
from an early stage. 

The asci of T. interpositum are. greatly elongated and devoid of 
a conspicuous sheathing membrane in their younger stages. In 
many other lichens the asci are more clavate, and the sheathing 
membrane is more distinctly visible, even in young asci, particu- 
larly in the nature of a thickened tip. 

Dodge (1928) has described spore formation in asci with fewer 
than eight spores. In these cases the definitive nucleus divides 
three times. Eight nuclei result, one of which functions in the 
formation of the spore while the rest degenerate. T. interpositum 
is interesting both because the ascus is one-spored and because the 
spore is muriform. Division of the fusion nucleus takes place and 
eight nuclei are probably formed. A thick membrane is secreted 
around one of these. The membrane is very distinct, but it sur- 
rounds only a small portion of the epiplasm of the ascus. Two or 
more spore initials may be found, but asci containing these probably 
do not develop since only one niature spore per ascus has been ob- 
served. A great deal of deeply staining chromatin-like material is 
present in the asci. This may represent decomposed nuclei, but 
further evidence is required, since even young asci contain a sub- 
stance which stains in a similar manner. The young spore, and 
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its membrane increase in size until the interior of the ascus is well- 
filled. 

DISCUSSION 

The discovery of spermatium-like bodies attached to “para- 
physes ” is the most important contribution reported in this paper. 
To the writers’ knowledge, no structures exactly like these have 
previously been described for any lichen. Technical difficulties are 
encountered in the study of lichen life-histories, and far too little 
is known about developmental stages, even in connection with the 
species that have been studied in the greatest possible detail. The 
use of smear techniques (Johnson and Brown, 1941) resulted in 
the discovery of these unusual structures in Thelotrema, and we 
have found such methods the most convenient for their study. The 
bodies are probably asexual spores or elements which have some 
function in a sexual process. 

Asexual spores are rare among lichens. Those reported by 
Bomet (1873) for Arnoldia (Physma) mhiutula are quite dif- 
ferent from the structures we have described (Miss Smith, 1921, 
noted that Bornet might have had a parasitic imi>erfect fungus). 
In Caloplaca aurantia var. callopisma Steiner (1901) described 
conidia similar to the structures in T, interpositum in that the co- 
nidia were borne within apothecia and even within those containing 
asci and spores. In T, interpositum, however, several bodies are 
produced laterally rather than a single one terminally, and the 
apothecia in which they are borne are normal rather than abnormal 
in appearance. In C. aurantia var. callopisma the conidiophore in- 
creased in length during the production of the conidium and the 
spore was finally borne above the disk when it was mature. In 
contrast, T. interpositum produces its bodies within the apothecium 
(at maturity they are found free within it), the apothecium is not 
open and disk-like as in Caloplaca, and no mechanism for the dis- 
semination of an asexual spore is evident. 

One should bear in mind that the differences between conidia 
and spermatia sometimes seem very slight, as work on Neurospora 
(Dodge, 1932; Backus, 1939) has clearly shown. 

The strongest evidence yet available that spermatia in other 
lichens function in a sexual process comes from observations re- 
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^ Figs. 6-9. From acetcKarmine smear preparations. Fig. 6, spermatium- 
Hke bodies attached to ‘ paraphyses,’ X approx. 440 ; 7, spermatium-like 
bodies in young stage of development; 8 and 9, spermatium-like bodies near 
maturity. Figs. 7-9, X approx. 900. 
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porting the close attachment of spermatia to trichogynes. We have 
found bodies similar to those borne in the young apothecia near 
trichogynes of Thelotrema, but have never seen the two in organic 
union. There is some evidence that these spermatium-like bodies 
are similar to spermatia in function, but further data is necessary 
to determine the validity of the supposition. 

A single case is known, however, which adds considerable weight 
to such an opinion. In Collemodes Bachmanianum (Bachmann, 
1912, 1913; Fink, 1918) spermatia are not found enclosed in 
spermagonia, but both terminal and lateral spermatial groups are 
borne on spermatiophores embedded within the thallus. The char- 
acteristics of these undoubted spermatia are sufficiently similar to 
those of the spermatium-like bodies of T. interpositum to indicate 
that the structures may be homologous. 

It has been suggested tliat copulation may occur between these 
elements, but neither this reaction nor any evidence to support the 
suggestion has been observed. The writers are aware that paraph- 
yses are reported to cut off conidium-like formations from their 
tips (e.g,, Schmidt, 1939) and that ladder-like cross-connections are 
sometimes formed between paraphyses, but there seems no simi- 
larity between either of these and the bodies we are inclined to 
consider spermatia. Regardless of the interpretation now placed 
on these structures, however, their discovery is somewhat startling, 
and it has resulted in sufficient evidence to indicate that the de- 
scription of the complete life-history of this lichen will be of con- 
siderable interest to morphologists. 

SUMMARY 

1. The apothecia of Thelotrema interpositum arise from a group 
of ascogonial coils, each of which is provided with a trichogyne. 
This initial is similar to that which has been described in many 
lichen groups. 

2. Spermatium-like bodies have been found attached to the 
paraphyses ” of some of the apothecia. These are unusual in 

their nature and place of occurrence, but they seem best interpreted 
either as asexual spores or (more probably) as spermatia. There 
is some evidence that they may fuse with the trichogyne. 
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3. Asci are formed from ascogenous hyphae, apparently through 
typical croziers. The asci first grow in length and the sheathing 
membrane may not appear until a later stage. After division of 
the definitive nucleus, one of the resulting nuclei is delimited in a 
small unit of the epiplasm by a very distinct membrane and this 
spore initial grows to fill the ascus. Most asci contain some puz- 
zling chromatin-like material. 
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PODAXIS PISTILLARIS. II 

Elizabeth Eaton Morse 


A former paper on Podaxis^ by the writer concluded with the 
hope that the relationships of this genus would yet be fully worked 
out. This hope is in course of realization. Very young material 
from the Colorado Desert was supplied by E. V. C. Northrop, El 
Centro, Calif.^ to both Fischer and Brasfield who agreed that very 
early stages of Podaxis and Secothim ^ are similar. Brasfield 
found that in Secotium the hymenium consists of closely com- 
pacted basidia which cover the surface of crumpled gills, whereas 
the writer found in Podaxis that the gleba develops into capillitium, 
basidia, and variable spores, with no suggestion of lamellae; fur- 
thermore, Secotium has no capillitium. 

The classifications of Podaxis and Secotium made by Brasfield 
and Fisher are quite different ; the former places them together in 
Secotiaceae in Hymenogastrales. In Die Natiirlichen Pflanzen- 
familien, Vol. 7a, 1933, Fischer makes a separate “ Unterreihe for 
Podaxis — Podaxineae — to include two families in equal rank, Po- 
daxaceae and Secotiaceae — Podaxis being the sole representative in 
its family. The writer favors Fischer^s- disposition of this genus. 

The powdery gleba of Podaxis at maturity points to relationship 
with Lycoperdaceae proposed by Lloyd and accepted by Clements 
and Shear. 

The phylogenetic position of Podaxis still remains in doubt, as in 
the time of de Bary (1887), although some progress has been made 
towards its determination. 

There are other stalked gasteromycetes produced in sandy re- 
gions, namely, Phellorinia (which also has fascicled basidia like 
Podaxis), Gyrophragmium, Montagnites, Batarrea, Tulostoma, 
Colostoma and Dictyocephalos, whose respective relationships to 
Podaxis and to one another are not yet determined. 

Specimens of Podaxis collected by W. H. Long from alkaline or 
salty soil in Brownsville, Texas, Nov. 1916, appeared to be identi- 

iMycologia 25: 1-33, 1933. 

2 Univ. of Iowa Studies 17 : 200-206, 1937. 
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cal with those collected in other regions in the southwest except 
that the spores are uniformly smaller, averaging only 3-7 X 3- 
5.25 /Lt instead of 8.5-19X8.5-15/* (Long Herbarium, Albu- 
querque, N. M., 6884), Carleton Rea studied the material from 
Doctor Long and reported that “ it is a small-spored race of Po- 
dajcisf* Heim, in “ La formation des spores chez les Podaxon '' 
(1932), states that spores may exhibit great variation in form and 
size, probably correlated with nutritional or other environmental 
factors. Possibly we should be prepared to accept even marked 
variation in spore size according to favorable or unfavorable condi- 
tions of moisture, temperature, soil or salinity ; however, the writer 
would designate the above mentioned Texas material as a variation 
of Podaxis pistillaris (L. ex Pers.) Fries paurospora var. nov. 
Dearn., a name suggested by Dr. Dearness. , 

We are grateful to J. B. Cleland for specimens collected in Aus- 
tralia which he called P, loandensis. These have been examined by 
I^ee Bonar, V. M. Miller and the writer without finding any spe- 
cific differences from our Podaxis pistillaris; so far it still appears 
to the writer that probably there is only one variable species of 
Podaxis, 

Podaxis pistillaris was found near Gardner Bay, Hood Island, 
Galapagos, “ on the equator,^’ by Stewart, June 26, 1906, communi- 
cated by Alice Eastwood and John Howell, Academy of Sciences, 
San Francisco, No. 7532, recorded by. Bonar in Proc. Calif. Acad. 
Sci., Jiriy 20, 1939. 

The northern range of Podaxis, 40® N. I^t., was extended by 
about 100 miles when S. M. Zeller discovered a specimen in a 
strawberry patch at Bend, Oregon, June, 1935. 

. The species is widely distributed in California, Arizona, Nevada, 
New Mexico and Texas — ^we have had many new collectors and 
additional localities represented since 1933. Furthermore, there 
are records which show that Podaxis has been collected from the 
Sinaitic peninsula in Asia, from termite mounds in Madagascar and 
South Africa, in fact from every continent. 

Further reports are solicited, especially of the new small-spored 
variety, paurospora. 

University of California, 

Berkeley, California 



CORDYCEPS STYLOPHORA AND 
CORDYCEPS RAVENELII^ 

E. B. Mains 
(with 2 figures) 

Cordyceps stylophora was collected by Ravenel in South Carolina 
and was described and illustrated by Berkeley in 1857 (1). Ra- 
vcnel distributed it in his Fungi Car. V : 49. It has been rarely 
. collected. It was next obtained by G. H. Hicks in April 1892 near 
the Michigan Agricultural College at East Lansing, Michigan. A 
part of this collection is in the Herbarium of the University of 
Michigan and bears a notation that it was determined by Ellis. 
Longyear (3) reported it in 1904. Roland Thaxter collected a 
specimen in August 1896 at Burbank, Tennessee (4). Fetch (7) 
has reported a collection (Cornell 14808) by H. H. Whetzel from 
Cayuga Lake Basin, New York, made in November 1902. L. E. 
Wehmeyer obtained two specimens at Brookside, Nova Scotia, on 
July 25, 1931. A. H. Smith made a number of collections at 
Warrenburg and Catlin Lake, New York, during August and Sep- 
tember 1934 and from Oakland County, Michigan, in August and 
September, 1937 and October 1938. 

Most of the collections were immature. In the original de- 
scription of the species Berkeley states that he had not seen “ ripe 
asci.'' Massee (6) described the asci and spores. The latter are 
given as filiform, slightly curved when free, multiseptate, 125- 
135 X 1 ft, the component cells 3.5 fi long. He cites only the type 
specimen, Ravenel 1325. Fetch (7), however, states that he exam- 
ined the type specimen and it was ‘‘ quite immature.” The Cornell 
specimen was also found to be immature. Mains (5) has also 
noted that most of the collections from Tennessee, New York and 
Michigan were immature. The Hicks' specimen was the nearest 
to full maturity, the asci being well developed and the ascospores 

1 Paper from the Department of Botany and the Herbarium of the Uni- 
versity of Michigan. 
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differentiated. It had not reached full maturity since only a few 
free spores were found in a mount and there is no evidence of spore 
discharge from the ostioles of the perithecia. 

In 1938, an attempt was made to obtain thoroughly mature clavae 
when A. H. Smith discovered on July 10 a number of immature 
clavae on a rotten log near Milford, Michigan. These were in- 
spected from time to time during the summer for exudation of 
spores. This did not occur and on October 24 they were collected. 
The clavae were in good condition. The perithecia contained asci 
but the spores were not fully developed. The persistence of clavae 
for more than three months without reaching full maturity was 
puzzling. 

On May 29, 1939, the log at Milford was again visited and a 
single dava was found showing abundant exudation of spores from 
the ostioles of the perithecia (fig. 1, A, and B). Of the various 
collections, those obtained in April and May were the most mature 
while those later in the season, July to October well all much less 
mature. This suggested the possibility that the clavae might over- 
winter and mature in the spring. Consequently in September 1939 
the locality at Milford was again visited and eight clavae were 
found. Five of these had developed perithecia as shown by the 
presence of ostioles. These were marked by driving nails in the 
log beside each. In late April of 1940, the log was again visited 
and four clavae were found to have survived the winter, two with 
perithecia and two sterile. The fertile clavae were found to have 
well developed asci and differentiated ascospores which issued from 
some of the asci when mounted on a slide under a cover glass. 
They were not completely mature since spores were not exuding 
from the ostioles of the perithecia. The clavae of this species 
therefore can overwinter and mature in the spring. These obser- 
vations strongly suggest that they start their development about 
July, the perithecia developing during the summer and the asci in 
late sufnmer and autumn. They then overwinter and the asco- 
s^res reach maturity by the middle or the last of May. 

It is now possible to give a more detailed description of the spe- 
cies as follows : 

Clavae, single or occasionally two, ochraceous-tawny to dark 
cinnamon-brown, 1.5-4.5 cm. long, the fertile portion a cylindrical 
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Fig. 1. Cordyceps stylophora. 
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swelling in the middle third of the clava, about 2 mm. thick, nar- 
rowed below into a sterile stipe about 0.8 mm. thick, attenuated 
above into a long acuminate sterile apex, the fertile portion smooth 
when fresh, longitudinally furowed when dry, punctate with the 
dark ostioles of the perithecia, the stipes surrounded at their bases 
by a brown mycelium ; perithecia entirely embedded in the stroma, 
narrowly flask-shaped or ovoid, 240-420 X 144-240 fx ; asci clavate- 
cylindric, somewhat attenuated below, slightly narrowed above, 
170-220 X 8-10 fi ; ascospores f usoid-cylindric, slightly narrowing 
at the ends, 102-164 X 2-3 /i, overlapping in the ascus, multisep- 
tate, the cells 12 - 20/1 long, not regularly breaking into segments. 

From coleopterous larvae in rotting logs, South Carolina, Ten- 
nessee, Michigan, New York and Nova Scotia. 

Sections through the fertile portion of a clava (fig. 1, C) show 
a somewhat similar differentiation as that described ior Cordyceps 
agariciformia (C. capitata) by Jenkins. The differentiation is 
more pronounced and can be easily demonstrated from unstained, 
free-hand sections. There is a central cylinder composed of nearly 
colorless, longitudinal, parallel hyphae. Surrounding this is a thin 
intermediate layer of brownish, compactly interwoven hyphae. Be- 
yond this is the perithecial layer. The perithecia are seated on and 
appear to arise from the intermediate layer. In the perithecial 
layer the perithecia are surrounded by hyphae which are nearly 
colorless and very loosely interwoven next to the intermediate layer 
becoming progressively more interwoven and colored outward, 
finally forming a rind of very compactly interwoven dark colored 
hyphae through which the ostioles of the perithecia open. 

Cordyceps Ravenelii Berk. & Curt. 

This is also a rare species. It was described by Berkeley (1) 
in 1857 from a collection made by Ravenel in South Carolina. Ra- 
venel issued it in his Fungi Car. IV : 28. It has been reported from 
South Carolina, North Carolina, Tennessee, Kentucky, Iowa, Penn- 
sylvania and New Hampshire. In 1940 it was discovered in a 
number of localities in Michigan by A. H. Smith and the writer on 
grubs of the June beetle. The first collection was obtained on 
June 4, and the clavae proved to be immature. However, they 
were planted in the writer's garden where they continued to de- 
velop. It was noted that the developing perithecia appeared to 



Mains: Cordyceps stylophora 


615 


break through a cortical layer. The perithecia of this species have 
been described as free, superficial or partially immersed. Sections 
through the fertile portion of a clava (fig. 2, A-C) show that a 
considerable portion of it is a central cylinder consisting of light 
colored, narrow, longitudinal hyphae. Surrounding this is an in- 
termediate layer, 30-36 /x thick, of densely interwoven hyphae. 
Arising from this and growing outward at right angles are nu- 
merous dark, brown parallel hyphae which form a very dense layer 
about 60 fi thick. The perithecia arise at intervals from the inter- 
mediate layer and apparently as they develop push through the 
outer layer. Where the perithecia are closely associated, the outer 
layer is torn loose from the intermediate and sloughs off (fig. 2, 
B). Since the perithecia finally reach a length up to 480 /x, they 
appear to be superficial even where the outer layer remains (fig. 

2, C). 

The following description is drawn from fresh specimens of the 
Michigan collections : 

Clavae 5-9.5 cm. long, dark chocolate-brown, club-shaped, the 
fertile portion occupying the upper portion of the clava, 2.5-4 cm. 
long, 4-7 mm. thick, the apices obtuse to acute, sometimes free 
from perithecia, the stipes 2-3 mm. thick; perithecia at first nearly 
hemispherical, finally cylindric, rounded above or somewhat nar- 
rowed, 348-4^ X 240-360 /x, blackish brown, at first embedded, 
finally becoming almost or entirely free; asci somewhat clavate, 
240-^2 X 8-10 /x; ascospores slightly narrowing at the ends, 
192-255 X 2-3 /x, hyaline, multiseptate, the cells 20-30 /x long, only 
slightly segmenting. 

From larvae of June beetle,” in woods, Milford, Michigan, 
E. B. Mains and A. H, Smith, June 4, 1940 (5062), June 5, 1941 
(5225) ; Dexter, Michigan, June 14, 1940, A. H. Smith (15100) ; 
Waterloo, Michigan, June 26, 1940, A. H. Smith (15131) ; Pinck- 
ney, Michigan, June 17, 1940, E. B. Mains (5090 ) ; Ann Arbor, 
Michigan, July 3, 1940, A. H. Smith (15174), 

Species of Cordyceps are commonly grouped according to 
whether their perithecia are embedded or superficial. Some spe- 
cies, as for example Cordyceps militaris, have been placed in both 
groupings. However, in C. militaris, the perithecia are embedded 
in a peripheral layer of loose hyphae without an outer compact rind. 
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Fig. 2. Cordyceps Ravenelii. 
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Upon drying or in age, the tissue between the perithecia shrinks 
leaving most of each perithecium exposed and projecting. The 
dense outer rind of C. stylophora prevents this. Cordyceps michi- 
ganensis, C. paludosa and C. superficialis unquestionably have su- 
perficial free perithecia in all the collections examined. These 
species are very rarely collected and the available material is rather 
limited. From such observations as it has been possible to make 
it seems probable that the development of these species is similar 
to that of Cordyceps Ravenelii; the peripheral layers being very 
thin and the perithecia emerging very early in their development. 
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EXPLANATION OF FIGURES 

Fig. 1. Cordyceps stylophora. A, clava showing swollen fertile portion 
and acuminate sterile apex (1.5 X) ; B, portion of clava, showing exudation 
of spores (60 X ) ; C, portion of cross section of immature clava showing 
central cylinder covered by intermediate layer and cortical layer containing 
perithecia (150 X). 

Fig. 2. Cordyceps Ravenelii, A, clava arising from June beetle larva 
(natural size) ; B, cross section of fertile portion pf clava showing portion 
of central cylinder covered by intermediate layer from which perithecia and 
cortical layer arises ; developing perithecia have torn portions of the cortical 
layer loose (105 X) ; C, portion of cross section of clava showing half de-? 
veloped perithecia projecting above the cortical layer (105 X). 



OBSERVATIONS ON A NEW SPECIES 
OF CLADOCHYTRIUM 


Arthur B. Hillegas 
(with 40 figures) 

During the course of an investigation of the chytrid flora of 
Van Cortlandt Lake in New York City, an interesting species of 
Cladochytrium was isolated from collections of water and decaying 
vegetation. Although at first the fungus appeared to be similar to 
Cladochytrium tenue as described by Nowakowski (1877) further 
investigation brought out significant differences wjiich indicated 
that an intensive study ought to be made. Chiefly because of its 
exceptionally coarse and extensive rhizomycelium and the presence 
of numerous, non-septate, intercalary, spindle-shaped enlarge- 
ments, it became apparent that it is not identical to any of the 
known Cladochytrium species or any other closely related Clado- 
chytriaceae, and the creation of a new species seems warranted. 
Since the fungus is characterized by an unusually coarse rhizomy- 
celium, the following name is proposed: 

Cladochytrium crassum sp. nov. 

Fungus saprophyticus ; rhizoniycelio copioso atque extenso, maxime crasso 
cum permultis tumoribus intercalaribus, non septatis, fusiformibus vel glo- 
bosis, 3.85 X 15-18 X 30^1, partibus tenuissimis 1.5 M diametro, trabeculis 
apparentibus. Rhizoidibus 0.5-1. 1 m diametro in rhizomycelio variatim locatis. 
Zoosporangiis terminalibus aut intercalaribus, raro proliferatis, sine apo- 
physate, variatim formatis sed plerumque sphaericis ad aliqua ex re pyri- 
formia, 11‘ X 20-30 X 43 Tubula exeunte nonnumquam usque ad 27 X 
74 Ai, papilla aut poro, plerumque una, deliquescente. Zoosporis intra zoo- 
sporangium disiunctis, immotili cumulo emergentibus, limo involutis, orifice 
tubulae exeuntis quiete aliquamdiu manentibus, mox acriter moventibus atque 
enatantibus. Zoospora hyalina, sphaerica ad minime pyriformem, interdum 
amoeboidea, 4.9-6 At diametro cum hyalino globulo maxime refractivo 2- 
2.75/4 diametro, flagello posteriore 25-^5 At, rapide et emicatim enatante. 
Spora perdurante sphaerica (9.35-23 At diametro) * vel fusifonni (10X26/t- 
14.8X23.1/4), pariete 1.5/4 crasso, subfusco colorato, germinatione incom- 
perta. 

Rhizomycelium well developed, extensive, coarse, with numerous 
intercalary, non-septate, fusiform to globose swellings 3.85 X 15- 
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18 X 25 /4, the tenuous portions as little as 1.5 /j. in diameter, with 
trabeculae. Rhizoids 0.5 /a to 1.1 /a in diameter originating at var- 
ious places along the rhizomyceliuni. Zoosporangia terminal or 
intercalary, seldom proliferating, non-apophysate, variously shaped, 
commonly spherical to slightly pyriform, 11 X 20-30 X 43 /n. Exit 
tube occasionally to 27 X 74 /a, papilla or pore, usually single, de- 
liquescent. Zoospores delimited within zoosporangium and emerg- 
ing in a non-motile mass enveloped in slime, which remains at the 
mouth of the exit tube a few minutes before the zoospores become 
active and swim away. Zoospore hyaline, spherical to slightly 
pyriform, occasionally amoeboid, 4.9-6 /a in diameter with a clear 
highly refractive globule 2-2.75 fi in diameter, posterior flagellum 
25-35 fi, swimming rapid and darting. Resting spore spherical 
(9.35-23 /A diameter) to fusiform (10 X 26/A-14.8X 23.1 /a), wall 
1.5 /A thick, light brown in color, germination unknown. Sapro- 
phytic on decaying vegetation from Van Cortlandt Lake, New York 
City. 

APPEARANCE OF THE FUNGUS IN CULTURE 

The fungus was first observed in dechlorophyllized corn leaves 
which had been used to bait the original collections of pond water. 
From this mixed culture unifungal cultures were established on 
bleached corn leaves and non-wateq^roof cellophane, and in pure 
culture upon 0.5 and 3 per cent plain agar. The methods em- 
ployed in isolating these cultures are essentially those which have 
been employed by Couch (1939) and Cox (1939). 

For a life history study of Cladochytrium crassum bleached corn 
leaves proved to be the best substratum, because on it the thallus 
develops normally and abundantly. The rhizomyceliuni charac- 
terized by its conspicuous, irregular, globose, or spindle-shaped 
swellings may grow intreuiiatrically (fig. 1) and partially or en- 
tirely extraniatrically, frequently extending into the surrounding 
water and giving a distinctly fuzzy appearance to the margin of 
the corn leaf. Usually the rhizomyceloid development of the 
thallus is well established before the terminal (fig. 2) or inter- 
calary (fig. 3) zoosporangia are formed. Although zoosporangia 
are distributed throughout the whole substratum they are particu- 
larly abundant about the vascular system, especially in old cultures. 

Another substratum used successfully for maintaining cultures 
of the fungus was non-waterproof cellophane, a substratum intro- 
duced into chytrid "work by Haskins (1939). Although this is 
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excellent for culturing purposes it is not desirable for observation 
of the fungus because of the similar optical properties of the 
fungus and the cellophane, and the reduced and distorted thallus 
that is produced. Usually about ten days after inoculation white 
patches or mats of the fungus on the cellophane are to be observed 
with the unaided eye. Instead, however, of expanding widely on 
the cellophane as it does on the bleached corn leaves, the fungus 
displays an abundant but compacted and distorted growth on the 
surface of the cellophane radiating ccntrifugally from the point of 
infection (fig. 4). Immediately upon germination of the zoo- 
spore, branching and enlargement and anastomosis of the germ 
tube occurs (fig. 4). The delicate tips of the rhizomycelium lie 
plainly on the surface of the cellophane but the proximal portion 
is less clearly defined and appears to be partially enveloped, pos- 
sibly because of the swelling of the cellophane induced by enzymic 
action. An old empty thallus scraped from the cello]>hane, flat and 
rigid, shows what an intricate labyrinthine pattern is formed by 
the reduced growth and the anastomoses between branches of the 
thallus (fig. 5). The zodsporangia produced on cellophane, un- 
like the vegetative growth, appear to be quite normal except in 
places where they have developed so abundantly that they are 
packed and squeezed together into irregular shapes. 

Cladochytrhim crassum has been grown on 0.5 and 3 per cent 
plain agar, and on these media the thallus development is quite 
normal. The rate of growth is nevertheless slow requiring two 
weeks to acquire a colony 6 mm. in diameter on 3 per cent agar. 
In such cultures growth takes place both deep within and on the 
surface of the medium. Zoosporangia are developed but zoospores 
have not been observed to be liberated from the zoosporangia at 
the concentrations of agar thus far employed. Further experi- 
ments will determine the relative suitability of various agar media. 

DEVELOPMENT OF THE FUNGUS 

The zoospore of C. crassum is typical of the genus Clado- 
chytrium. The single highly refractive globule is hyaline in con- 
trast to the golden-red refringent globule of Cladochytrium repli- 
catum (Karling, 1931), Cladochytrium Nowakowski (Sparrow, 
1931), and Cladochytrium polystomum (Zopf, 1884). T^e zoo- 
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Figs. 6-22. 6, motile zoospore, X 1175; 7-9, amoeboid zoospores, X 1175; 
10, early stage in germination of zoospore, X 1175; 11, 12, branching of the 
germination tube, X 1175; 13, initial swelling on the germ tube, X 1175; 14, 
intercalary swellings of mycelium and trabeculae, X 572; 15, enlarged view 
of trabecula, X 1175; 16, anastomosis between two branches of rhizomy- 
celium« X 572 ; 17 Or^, various sporangial shapes, X 382 ; 18, proliferation 
of a zoosporangium, X 1175; 19, early stage in the development of a zoo- 
sporangium with exit tube forming, X 1175; 20, late stage in the dispersal 
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spores are spherical to slightly pyriform 4.9 to 6 in diameter, 
hyaline, occasionally with small vacuoles, with a posteriorly at- 
tached flagellum 35 fi long which compares favorably with those 
reported for Cladochytrium tenue (Nowakowski, 1877). A con- 
spicuous spherical highly refractive globule 2-3 fx in diameter is 
contained in each spore usually in a fairly central position (fig. 
6, 7). Adjacent to the refractive globule is a clear spherical body 
bordered by a denser material which appears to be the nucleus 
surrounded by a nuclear cap. 

The zoospore swims forward in the usual jerky manner of a 
chytrid, darting from one obstruction to another. This active 
swimming stage of the zoospore is frequently interrupted by an 
amoeboid condition of varying duration in which the active zoo- 
spore conies to rest, becomes amoeboid, and then weakly creeps 
about trailing its inactive flagellum (fig. 8, 9). During the 
amoeboid phase the nucleus and nuclear cap material remain 
closely associated with the highly refractive globule in the dense 
cytoplasm. The optically homogeneous pseudopodia which extend 
out in the direction of movement are definitely less dense than the 
central portion of the zoospore. 

After a swimming period of a few minutes to several hours the 
zoospore comes to rest on the substratum, rounds up preliminary 
to germination, and either drops or retracts its flagellum. The 
protoplasm now assumes a greyish hue and all the structures in the 
zoospore that have been so clearly defined in the hyaline proto- 
plasm now become indistinguishable except the highly refractive 
globule. Within a few minutes the germ tube emerges from the 
surface of the zoospore as a small papillate structure which elon- 
gates into a fine hyaline filament 2^ in diameter (fig. 10) and 
branches either near the zoospore (fig. 11) or at some distance 
away (fig. 12). As the germ tube elongates, gradual vacuolation 
of the zoospore takes place until it is devoid of any protoplasm 
except the highly refractive globule and this too soon disintegrates. 
Very soon afterwards intercalary enlargements make their appear- 

of highly refractive substance in the protoplast ; deliquescence of exit papilla, 
X 1175; 21, intercalary sporangium in granular stage with exit pore, X 1175; 
22, mature zoosporangium with refractive substance localized in each zoo- 
spore initial, X 1175. 
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ance in the germ tube (fig. 13), the initial stages of the spindle- 
shaped swellings which are so strikingly characteristic of the thal- 
lus. The germination therefore is not different in important re- 
spects from that reported for other Cladochytriaceous species. 

The germ tube represents the rudimentary rhizomycelium which 
by its growth, branching and rebranching forms a very extensive 
and complicated thallus. The most striking feature of the thallus 
is its spindle-shaped, or less frequently, irregular (fig. 1) or 
globose swellings. They may attain a diameter of 18.7 ^ while 
the more tenuous portions are less than 3 /t in diameter and the 
extremely delicate tips are never more than 1 /a. A hyaline proto- 
plasm in which are dispersed highly refractive globules fills the 
young thallus while the older ones which have been differentiated 
into vegetative and reproductive structures are devoid of proto- 
plasm in the filamentous portion. The protoplasm appears to be 
drained into the incipient zoosporangia although occasionally ex- 
tremely vacuolated protoplasm may remain in the filament where 
it soon disintegrates, possibly indicating that not all of the proto- 
plasm is utilized in the formation of the zoosporangia. 

The spindle-shaped swellings of Cladochytrium crassum are not 
septate as they have been shown by Nowakowski (1877) for Clado- 
chytrium tenue. This is one of the fundamental differences be- 
tween these two species. Furthermore the relationship between 
the spindle organ and the more tenuous portion of the rhizomy- 
celium is another point of contrast. The figures of Nowakowski 
(1877) indicate that the spindle organs of C. tenue are of fairly 
uniform size and shape and that they taper rapidly to the tenuous 
portions of the rhizomycelium which likewise maintain uniformity 
in diameter. On the other hand, C. crassum exhibits no uni- 
formity either in size and shape of its spindle-shaped swellings or 
in the diameter of its tenuous portions. Frequently one swelling 
may follow another in catenulate fashion without the interval be- 
tween the swellings becoming sufficiently reduced to be called 
tenuous, thus presenting a tjiick appearing mycelium (fig. 2). 
This same comparison might be made with Cladochytrium repli- 
catum (Karling, 1931, 1935, 1937b) and Cladochytrium Nowa- 
kowski (Sparrow, 1931). The type of swelling found in this new 
species is in most respects similar to those of Amoebochytrium 
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rhisidioides (Zopf, 1884), Cladochytrium cornutmn (de Wilde- 
man, 1896), Nowakowskiella ramosum (Butler, 1907), Nowakow- 
skiella elegans (Matthews, 1928; Sparrow, 1933), Nowakowskiella 
endogena (Domjan, 1935), Physocladia obscura (Sparrow, 1933) 
and Septochytrium variabile (Berdan, 1939). 

Another distinguishing characteristic of the rhizoniycelium of 
this species is the trabeculae or thickenings within the filamentous 
portion of the thallus. These bands may be so thick as to leave 
only a small pore through which the protoplasm can flow or they 
may only partially surround the mycelium and scarcely retard the 
flow of the protoplasm (fig. 14, IS, 16). These trabeculae are 
usually located at a constriction in the mycelium or just at the ex- 
panding portion of the intercalary swelling. Partial thickenings 
are located at various places along the mycelium but most often at 
the junction of the branches or rhizoids or at other partial obstruc- 
tions in the filament (fig. 16). Until the present time thickenings 
of this type among chytrids have been reported only in Septo- 
chytrium variabile (Berdan, 1939). Occasionally anastomosis be- 
tween the branches of the rhizoniycelium may occur (fig. 16), but 
this does not appear to serve any particular function. 

The zoosporangia are either terminal or intercalary in the rhizo- 
mycelium as has already been shown (fig. 2, 3, 21) and exhibit 
great diversity in size and shape and in the length of exit tube. 
They are typically globose or pyriform measuring 1 1 X 20 fi-30 X 
43 fx (generally 34 in diameter) while others may be irregular 
or spindle-shaped. A few of the infinite number of shapes which 
the zoosporangia may assume are shown in figures I7a-g, The 
zoospores may be discharged through a long and slender exit tube 
up to 46 /i in length and 3.5-5 fi in width, or by means of a ver\’ 
short exit papilla, or by simply a pore. More than one exit tube 
seldom occurs (fig. 17^) and although as many as three of them 
have been observed only one has ever been functional. 

The zoosporangia originate as terminal or intercalary swellings 
which have become delimited from the vegetative portion of the 
thallus by cross-walls (fig. 19). Whether or not the protoplasm 
of the rhizomycelium is entirely used up in the formation of the 
zoosporangia was not determined. It is observed, however, that 
the protoplasm is absent from the older portions of the mycelium 
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and often in those parts adjacent to the sporangia. This may be 
the result of drainage of the protoplasm into the sporangia or 
possibly degeneration of it. Proliferation of the sporangium oc- 
curs infrequently (fig. 18). 

The subsequent enlargement and maturation of the zoosporan- 
gium is accompanied by certain changes in the protoplast. In the 
initial enlargement are numerous small highly refractive globules 
scattered throughout the hyaline protoplasm (fig. 19, 20). These 
increase in number as the incipient sporangium enlarges, but just 
before the cleavage of the protoplast into zoospores, these globules 
become uniformly dispersed throughout the hyaline protoplasm in 
the form of minute granules (fig. 21), imparting a finely granular 
appearance to it. This dispersion allows equal amounts of the 
highly refractive substance to be included in each Of the zoospore 
initials at cleavage. The optical homogeneity of the protoplasm 
makes it impossible to follow the cleavage stages in the protoplast. 
Zoospore delimitation, however, follows the highly dispersed phase 
of the refractive material because gradually the refringent sub- 
stance, by fusion of the minute particles, becomes localized to fonn 
the highly refractive globule of the zoospore (fig. 22). The 
changes that occur in the protoplast have for the most part been 
described for many of the rhizidiaceous and cladochytriaceous 
fungi by Karling, Couch, Berdan, Hillegas and others. 

The discharge of the zoospores of 'Cladochytrium crassum may 
occur through an exit tube, a papilla (fig. 2), or a pore (fig. 21). 
If a tube is formed it begins as a bulge on the surface of the 
sporangium (fig. 19) and elongates rapidly attaining in one in- 
stance a length of 14 /a in one hour. Except under unfavorable 
circumstances long tubes are not formed. This development oc- 
curs before the highly refractive material becomes dispersed 
throughout the protoplast. The preliminary steps involved in the 
preparation of the opening through which the zoospores are to be 
discharged are fairly complicated. At the tip of the exit tube or 
papilla, or in the case of the -simple pore^ on the surface of the 
sporangium itself, a bulge becomes evident which appears to be 
caused by the separation of inner and outer layers of the sporangial 
wall. In the space thus formed between the two layers a clear 
substance forms which might conceivably be the products of the 
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deliquescence of the outer layer. When this outer layer eventually 
disappears leaving only traces in the form of a ring (fig. 24, 25, 
26, 29) the hyaline substance also soon disappears leaving the 
inner membrane of the wall exposed. This membrane similarly 
has a bulge (fig. 23, 24, 25, 26) directly inside of which is evident 
a second spherical-shaped mass of viscid substance (fig. 25, 26). 
Upon the rupturing of this inner membrane, this viscid substance 
serves as a temporary plug and is pushed out ahead of the zoo- 
spores (fig. 31). 

Zopf (1884) figured a plug-like structure in the exit tube of 
Amoebochytrium rhisidioides and Ward (1939) in Rhisophlyctis 
rosea has shown a cushion-like plug in the mouth of the exit tube 
which may correspond to the substance found between the outer 
and inner membranes in Cladochytrium crassum. For Clado- 
chytrium hyaJinum Berdan (1941) showed a cushion of hyaline 
substance in the mouth of the exit tube but outside the inner 
membrane. This substance she believes to serve as a plug pre- 
ceding the discharge of the zoospores and to later surround the 
released zoospores. In C. crassum, on the other hand, the sub- 
stance which corresponds to the cushion in C. hyalinum entirely 
disappears before the zoospores emerge and it is the viscid sub- 
stance beneath the inner membrane which precedes the escaping 
zoospores and partially or possibly completely surrounds them upon 
their discharge. 

In two instances empty blister-like protuberances were seen 
(fig. 30) resembling a vesicle extruding from the pore, but in 
neither case did the protoplasmic contents flow into this such as 
has beeh described by Sparrow (1932) in the discharge of the 
spores of Physocladia obscura. 

Following the breaking of the membrane at the mouth of the 
exit tube, the clear substance which up to this time has remained 
just below the bulging membrane (fig. 25, 26) appears to function 
as a plug which restrains the zoospores from escaping (fig. 22). 
As the zoospores emerge pushing the viscid material before them 
(fig. 31), this clear substance forms a cap over the top of them 
(fig. 32) which gradually thins out over the zoospore mass as the 
mass enlarges, but because of its hyaline nature it soon becomes 
indiscernible. Ultimately the entire mass of zoospores flows out 
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of the sporangium and remains at the mouth of the exit tube as a 
spherical mass of amoeboid bodies so closely pressed together that 
they assume polygonal shapes (fig. 33). The zoospores now 
round up, then gradually become active and with their flagella 
moving weakly they swarm about within a limited space before 
they become dispersed and swim away (fig. 34). 

As the figures and description indicate, there is some evidence 
in support of the view that there is a membrane or vesicle sur- 
rounding the zoospores. Immediately after discharge the zoo- 
spores appear to have a cap of clear fluid which at some times ap- 
pears to act like a membrane. For example the restrained swarm- 
ing of the zoospores at the mouth of the exit tube prior to their 
liberation into the surrounding medium might be considered a 
proof of the existence of a membrane. This limitation of swarm- 
ing cannot have been caused by a bacterial slime because it has 
been observed in cultures which have been thoroughly washed. 
Furthermore, when these zoospores after a minute begin to swim 
away they do not, as in Endochytriiim opcrculatum (Karling, 
1937a), break forth in all directions, but emerge usually at one, 
occasionally at two, spots from the zoospore mass, a behavior that 
could be the result of the presence of some limiting membrane 
which ruptured at one or two places thus permitting the liberation 
of the zoospores. The zoospores are well bound together by some 
means. 


Fic;s. 23-40. 23, early stage in the deliquescence of exit pore, X 1134; 24, 
exit tube with remnants of outer wall and bulge showing on inner membrane, 
X 1134; 25, exit papilla on maturing zoosporangium; fragments of outer 
wall bulge on inner membrane with globule of viscid substance below, 
X 1134; 26, oblique view of exit papilla; fringe formed by old outer wall, 
X 1134; 27, exit tube with inner membrane ripped off; 28, thickened ring 
formed at contact of outer wall and inner membrane of exit tube, X 1134; 
29, exit tube with outer wall partially ripped thus showing inner membrane, 
X 1134; 30, vesicle at mouth of exit pore, X 1134; 31, zoospore discharge; 
viscid fluid flowing from exit papilla, X 1134; 32, viscid substance spreading 
out over emerging zoospores, X 1134; 33, later stage of zoospore discharge, 
viscid substance not visible, X 1134; 34, zoospores fully discharged and 
swimming away, X 1134; 35, zoospore mass at mouth of exit tube; 36, 
zoospore mass being stretched towards micropipette; 37, mass of zoospores 
showing extreme elasticity ; 38, intercalary thick-walled resting spore, 
X 1134; 39, 40, thin-walled intercalary resting spores, X 1134. 
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In spite of this evidence, however, I do not believe that there 
is any membrane around the zoospores of C. crassum as in Pythium 
or Physocladia obscura. Even after repeated and long observation 
I have been unable to discern any traces of such a vesicle. Spar- 
row (1932) reported Physocladia obscura as possessing a vesicle 
within which the zoospores swarmed before they were released. 
The zoospores of C. crassum swarm no longer than one minute 
thus making the existence of such a vesicle highly improbable in 
this form. It is my belief, therefore, that the zoospores of C. 
crassum are embedded in a matrix or surrounded by a slime which 
momentarily retards the free swimming of the escaped zoospores. 
The extreme viscidity of the matrix or slime was demonstrated 
when making a unifungal culture. A pipette placed near the mass 
of discharging zoospores (fig. 35) could stretch the mass of 
zoospores away from the mouth of the exit tube into a long strand 
(fig. 36, 37) without separating the mass, and when suction was 
released the mass snapped back elastically into its original shape 
and position. 


resting spore 

Resting spores form rather abundantly in old cultures to which 
fresh water has not been added for at least two weeks. They ex- 
hibit characteristics similar in most respects to those reported for 
other members of the genus Cladbchytrium. They are inter- 
calary, spherical (fig. 38) or fusiform (fig. 39, 40) with a smooth 
hyaline wall 1,5-2 ja in thickness. They appear to form within 
the intercalary swellings and are cut off from the rhizomycelium 
by septa. The contents of the resting spores consist of several 
large highly refractive globules that fill the interior of the spore. 
Resting spores have been reported for six of the recognized spe- 
cies of Cladochytrium: C. graminis (Biisgen, 1887) which have 
thick light brown resting spore walls; C. replicatum (Karling,, 
1935) (C. Nowakowski Sparrow, 1931) with smooth and rough 
hyaline walls; C. caespitis (Griffon and Maublanc, 1910) whose 
resting spores have smooth, slightly yellowish walls 2-5 fi thick ; 
C. irregulare (de Wildeman, 1895) which has terminal or inter- 
calary resting spores; C. viticolum (Prunet^ 1894) with resting 
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spores having thick, smooth walls; and C. hyalinum (Berdan, 
1941) which has smooth, thin walled resting spores. 

It is evident from this that the general morphological character 
of the resting spore of C. crassum is for the most part similar to 
that of other species of Cladochytrhim. The germination of the 
resting spore has not been observed. 

DISCUSSION 

The fundamental characteristics on the basis of which the new 
sj^ecies has been created make the fungus easily distinguishable 
from its closest relative Cladochytrhim tenuc\ The new species 
displays a coarse rhizomycelium with intercalary non-septate swell- 
ings and prominent trabeculae. Resting spores have also been 
observed. In Cladochytrium tcnuc, however, the rhizomycelium 
is tenuous except for the spindle organs which are bi-cellular in- 
stead of non-septate, and no trabeculae nor resting spores have 
been reported thus far. 


SUMMARY 

1. A new species of Cladochytrium has been isolated in uni- 
fungal culture on dechlorophyllized corn leaves and non-water- 
proof cellophane, and in pure culture on 0.5 and 3 per cent plain 
agar. 

2. The development and structure of the fungus has been de- 
scribed. 

3. The specific name crassum has been propOvSed for this new 
species because of its coarse rhizomycelium. 

Department of Botany, 

Columbia University, 

New York, N. Y. 
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DICTYOSTELIUM MINUTUM, A SECOND 
NEW SPECIES OF SLIME MOLD 
FROM DECAYING FOREST 
LEAVES ^ 


Kenneth B. Raper- 
(wiTH 4 figures) 

INTRODUCTION 

Species of the Dictyosteliaceae, a group of pscudoplasiiiodium- 
forming slime molds, are generally distinguished by one or more of 
the following characters : (1) the color of the spore masses, or sori, 
(2) the form of the fruiting structures, or sorocarps, and (3) the 
maximum dimensions of such sorocarps. Of these characters, the 
latter is the most variable and, in general, the least satisfactory. 
Nevertheless, sorocarp size provides a reasonable basis for species 
separation and description if adequate safeguards arc t;iken to es- 
tablish and maintain optimum cultural conditions. To this end 
it is essential to cultivate members of this group with the same 
bacterial associates, and, insofar as possible, to standardize critical 
environmental factors at favorable and reproducible levels. Such 
factors include (1) the nutrient composition of the substratum, 

(2) the moisture content of the air within the culture chambers, 

(3) the temperature of incubation, and (4) the pH of the host. bac- 
terial colonies (Raper, 1937, 1939, 1940b). Upon observing these 
precautions, whenever a particular isolate consistently shows marked 
differences in sorocarp size from known species in culture, and like- 
wise differs from the description of previously published species, 

1 The slime mold described was isolated and studied while the writer was 
employed in the Division of Soil Microbiology, Bureau of Plant Industry, 
U. S. Department of Agriculture, Washington, D. C. 

2 Microbiologist, Northern Regional Research Laboratory. This is one of 
four regional laboratories authorized by Congress in the Agricultural Ad- 
justment Act of 1938 for the purpose of conducting research to develop new 
uses and outlets for agricultural commodities. These laboratories are ad- 
ministered by the Bureau of Agricultural Chemistry and Engineering of the 
U. S. Department of Agriculture. 
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the designation of such a form as new appears warranted. Such 
has been the writer's experience. Upon three occasions and from 
widely separated localities a Dictyostelium has been isolated from 
forest litter which invariably produces smaller sorocarps than any 
known member of the genus. Because of the diminutive character 
of its sorocarps, the species is designated as follows. 

TECHNICAL DESCRIPTION * 

Dictyostelium minutum sp. nov. 

In culturis artificiosis, sorocarpis perminutis, solitariis vel gregariis, 
plerumque 500-850 M altis, interdum majoribus, saepe minoribus, frequenter 
ramosis; sorophoris ex liyalinis griseo-albis, rectis, basi 12-18 /i, apicem 
versus 2.5-6/* in diam. paulatim attenuatis, supra flexuosis, parte basali ex- 
cepta e strato uno cellularum compositis; soris ex hyalinis lacteo-albis, 
rotundato-apiculatis, plurimum 75-125/* in diam., aliquando’knajoribus; sporis 
ellipticis, hyalinis, 5-7 /* longis, 3.0-3.5 /* latis. 

Ex foliis putrescentibus in silvis deciduis isolatum, Virgnia, Massachusetts, 
et Maryland. 

Cultivated upon hay-infusion, dung-infusion, and weak peptone 
agars in association with Escherichia coli, Pseudomonas fluorescens, 
Serratia mar cesc efts, Bacillus megatherium, and Bacillus firmus 
at temperatures between 20 and 25° C., sorocarps diminutive, soli- 
tary or gregarious, commonly 500 fiSSO fi in height, occasionally 
larger, often smaller, frequently branched; sorophores colorless to 
grayish white, erect, 12/4-18 /a in diameter at the base, tapering 
gradually to 2.5 fi-6 fi in diameter above, terminal region flexuous, 
commonly consisting of a single tier of cells except in basal por- 
tion; sori colorless to milk-white, rounded-apiculate, commonly 
75 /I.-125 fi in diameter, occasionally larger ; spores elliptical, hya- 
line, 5 ft— 7 fi X 3.0 /A— 3.5 /A. 

Isolated from leaf mould from deciduous forests. Virginia, 
Massachusetts, and Maryland. 

ISOLATION AND CULTURE 

The type culture of Dictyostelium minutum. No. V-3, was iso- 
lated in October 1937 from a sample of forest litter collected from 
a hardwood forest near Vienna, Virginia. The site of collection 

*The writer is indebted to Edith K. Cash, Bureau of Plant Industry, for 
preparing the Latin diagnosis. 
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was near a small stream, and the flora in the immediate vicinity 
consisted of maples, ash, alder and deciduous ferns. These forms, 
together with oaks and beeches from the adjacent slopes, con- 



Fig. 1% Dictyostelium minutum growing in association with Escherichia 
coli at 22®-23® C.; figures with exception of I taken from 0.1% peptone agar 
plates. A, close of vegetative stage, myxamoebae unoriented; B, early 
fruiting stage, aggregates not showing converging streams; C-F, pseudo- 
plasmodia showing conspicuous centers and cotfverging streams of myx- 
amoebae; G, pseudoplasmodium not showing definite center of aggregation; 
H, mature sorocarps on 0.1% peptone agar; and /, mature sorocarps on 
hay-infusion agar. A-G, X 35 ; H-I, X 10. 

tributed to the leaf mould layer. The material from which the 
slime mold was isolated remained fairly most at all times and con- 
sisted of decomposing leaf fragments together with the topmost 
layer of underlying soil. From the same sample of approximately 
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40-50 grams, cultures of Dictyostelium mucoroides Brefelcl (1869), 
Polysphondylium violaceum Brefeld (1884), and P. pallidum Olive 
(1901) were likewise secured. 

The slime molds were isolated as follows: A portion of the 
sample was macerated in a clean mortar with approximately ten 
volumes of sterile water and the resulting suspension streaked upon 
dilute hay-infusion agar^ plates. These were subsequently incu- 
bated at 22° C. ±:. Beginning on the third day following inocu- 
lation, the plates were examined daily. Pscudoplasmodia charac- 
teristic of the Dictyosteliaceae appeared on the fourth day and by 
the following morning had developed into typical but relatively 
small sorocarps of Dictyostelium mucoroides and Polysphondylium 
violaceum. On the sixth day sorocarps of P. pallidum were like- 
wise evident. The three species were isolated directly in pure- 
mixed culture with Escherichia coli. Meanwhile, in a single plate, 
small pseudoplasmodia appeared which subsequently developed into 
diminutive white-headed sorocarps. These were almost completely 
masked by an overgrowth of Mucors and other fungi. After re- 
moving this covering as carefully as possible, minute quantities of 
unaggregated myxamoebae and accompanying host ” bacteria 
were removed with a small loop and streaked upon fresh plates of 
dilute hay-infusion agar. By repeating this procedure the fungi 
were soon eliminated and the slime mold was eventually obtained 
in pure-mixed culture associated only with a single species of bac- 
teria upon which it fed. In addition to dilute hay-infusion agar, 
subsequent transfers were made upon full-strength hay-infusion, 
dung-infusion, and weak peptone agars containing either 0.05 per 
cent or 0.1 per cent of this nutrient. The slime mold has been 
grown continuously upon these media since the date of its isolation, 
being frequently shifted from one to another. 

In the light of previous experience (Raper, 1939, 1940b) en- 
vironmental factors known to influence processes of growth and 
development in the Dictyosteliaceae have been controlled as accu- 
rately as deemed necessary. Culture media have regularly been 
adjusted to an initial pH of 6.0 and quantities of phosphate buffers 
(Na 2 HP 04 - 12 H 20 and KH 2 PO 4 ) have been added whenever 

^Hay infusion agar as earlier described (Raper, 1937) diluted to one 
fourth its original nutrient strength. 
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necessary to prevent any appreciable deviation from this level. 
Cultures for examination have been grown in Petri plates con- 
sisting of close fitting valves, insuring the maintenance of a sat- 
urated or near saturated atmosphere within the culture chambers 
throughout the period of growth and sorocarp development. In- 
cubation temperatures have ranged from 20°-25° C., but have 
generally been maintained at approximately 22^-23° C. The latter 
temperature appears to be optimum for the species. 



Fig. 2. Fructification of Dictyostelium minutum in association with 
Eschcrtchia coU upon hay-infusion agar. Upper left, initiation of fruiting 
phase; left center, pseudoplasmodium formation by the blocking-out of 
masses of myxamoebae; right center, early stages in sorocarp formation; 
lower right, mature sorocarps. X 10. 

The bacterium accompanying Dictyostelium minutum at the time 
of its isolation and subsequently associated with it in the writer’s 
stock cultures has been identified as Bacillus firmus Bredemann 
and Werner.® In association with this host organism the diminu- 

B Determination by Ruth £. Gordon and Nathan R. Smith, Division of 
Soil Microbiology, Bureau of Plant Industry, U. S. Department of Agricul- 
ture. 
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tive size and character of the sorocarps remained essentially con- 
stant ( 1 ) upon each of the above media and ( 2 ) throughout the 
period of observation which covered more than a score of culture 
generations. The number of sorocarps, however, was consistently 
much greater upon the richer culture media. The fact that the 
size of its fruiting structures did not increase proportionately with 
its increased growth strongly indicated that their diminutive nature 
constituted an inherent and distinguishing character of this par- 
ticular slime mold. Nevertheless, there remained the possibility 
that the smallness of its sorocarps might in some manner be related 
to and result from some property of the associated bacteria. To 
test this possibility, and to provide a reliable basis for comparison 
with other species of the Dictyosteliaceae (Raper, 1937, 1940a; 
Raper & Thom, 1941) the slime mold was placed in pure-mixed 
culture with the following selected bacterial species: Escherichia 
coli (Migula) Castellani and Chalmers, Pseudomonas fluorescens 
Migula, Serratia marcescens Bizio (Bacillus prodigiosus Fluggc) , 
and Bacillus megatherium DeBary. 

The growth of the slime mold was approximately the same in 
association with the “ stock ” bacterium. Bacillus firmus, and each 
of the substitute associates upon quarter-strength hay-infusion and 
0.05 per cent peptone agars. Upon richer media including full- 
strength hay-infusion and dung-infusion agars growth was gener- 
ally more luxuriant with E, coli than with either of the other asso- 
ciates. The colonies of this species were entirely consumed as a 
rule, whereas the colonies of other species commonly were only 
partially consumed. Very unsatisfactory results were obtained 
with Pseudomonas fluorescens and Serratia marcescens upon unbuf- 
fered media containing 0.1 per cent or more of peptone. How- 
ever, by adding adequate phosphate buffers (M/100 in KH 2 PO 4 
and in NagHPO* I 2 H 2 O) and subsequently adjusting the medium 
to pH 5.0 or 5.5 rich cultures were obtained with both associates. 

Upon the weaker substrata the majority of sorocarps in every 
instance were produced singly.. Upon more concentrated media, 
where the growth of the slime mold was much greater and the 
number of fructifications correspondingly increased, there was a 
pronounced tendency for the sorocarps to be clustered. In no 
case, however, were individual fruiting structures materially larger 
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than in the less luxuriant cultures. It was obvious, therefore, that 
the small dimensions of its sorocarps represented an inherent 
character of this slime mold, and was not the result either of the 
bacterial species with which it was associated or the substratum 
upon which it was cultivated. 

In cultures with Serratia marcescens the myxamoebae of Dictyo- 
stelium minutum, like those of D. mucoroides as recently reported 
by Raper and Thom (1941), either digest or discard the red bac- 
terial pigment, prodigiosin, during the feeding process. Conse- 
quently, the myxamoebae remain practically uncolored and in 
fruiting build sorocarps characterized by colorless stalks and color- 
less to milk-white sori. In this, as in a number of other respects, 
the species closely resembles D. mucoroides. There is, in fact, 
every reason to believe that the two slime molds represent possible 
extremes in a somewhat graduated series. 

SPORES 

The spores of Dictyostelium minutum are characteristically el- 
liptical (capsule-shaped), hyaline, and in size commonly range 
between 5 /ji-7 /a X 3 fi-3.S /a. Individual spores may be larger or 
smaller, and in addition may be either more or less elongate than 
is indicated by the above figures. Subspherical spores are occa- 
sionally seen. In all of these characters the spores resemble 
closely those of the very common species D. mucoroides. In fact, 
it is apparent from extensive comparative study that less differ- 
ence in size and shape exists between the spores of D. minutum 
and sorne typical strains of D. mucoroides than between certain 
strains which unquestionably belong together in the latter species. 
The striking similarity between the spores of the two slime molds 
is shown in figure 4. 


MYXAMOEBAE 

Spore germination in Dictyostelium minutum is accomplished, 
as in other species of the Dictyosteliaceae, by a longitudinal split- 
ting of the spore case followed by an emergence of the spore 
content as an amoeboid protoplast, or myxamoeba. During the 
ensuing vegetative period the myxamoebae vary appreciably in size 
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and differ even more markedly in shape, depending upon whether 
they are quiescent, feeding, or actively moving. 

Quiescent myxamoebae are typically rounded in form and show 
few or no pseudopodia. Ectoplasmic and endoplasmic zones can- 
not be distinguished in such individuals normally, nor is a con- 
tractile vacuole generally evident. The nucleus may or may not be 
distinguishable in unstained individuals. The bodies of such 
rounded myxamoebae range from 8 fi-10 fi in diameter with the 
majority measuring approximately 9 /i. Individuals, however, not 
infrequently exceed this range, and often fall below 8 /a in 
diameter. 

When actively feeding upon relatively scattered bacterial cells, 
the myxamoebae of Dictyostelhmi minutum vary greatly in shape 
and in apparent dimensions but commonly range from 7 /a-IO fi X 
12/4-18 /A. Furthermore, their shape is constantly changing as 
the direction of movement is shifted and as pseudopodia are ex- 
tended and retracted. Commonly, however, the myxamoebae ap- 
pear roughly triangular in form, the body being broadened along 
the advancing front and tapering more or less abruptly toward the 
area of the contractile vacuole which characteristically occupies a 
posterior position. In contrast to quiescent individuals, ecto- 
plasmic and endoplasmic areas are clearly distinct. The former 
usually appears as an irregular, non-granular crescent-like band, 
extending across the anterior part of .the body and thinning rapidly 
along either side. Extensions of the ectoplasm in the form of 
pointed pseudopodia are not uncommon and feeding is frequently 
facilitated by such projections. Usually the entire anterior surface 
acts as a feeding front and bacteria are ingested simply by the 
invagination of the body membrane. Whereas bacteria can appar- 
ently be ingested at any point on the body surface, feeding occurs 
primarily along the anterior of the body, possibly because as the 
myxamoeba advances this area in particular contacts large numbers 
of bacterial cells. The bulk of the amoeboid body consists of 
endoplasm which is hyaline and finely granular. This normally 
contains, however, some coarser granules together with a number 
of more or less opaque food vacuoles inclosing bacterial cells in 
various stages of digestion. A single* nucleus occupies a position 
near the center of the body. Commonly two or more contractile 
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vacuoles are observed in the same individual but they regularly 
merge before being discharged. The movement of actively feed- 
ing myxamoebae is relatively slow and apparently at random for 
their direction is almost constantly changing. Rapidly moving 
individuals, on the other hand, are commonly limax-shaped, and a 
uniform direction of movement may persist for appreciable periods. 
Feeding by such elongate myxamoebae is much reduced. Going a 
step further, feeding ceases altogether as the myxamoebae become 
increasingly elongate, 7 /a-8 /i X 18 /i.-24 /x, at the time of initiating 
the fruiting phase. 

The feeding habits of the myxamoebae of Dictyostelium minu- 
tum, like those of D, discoideum (Raper, 1937), can be studied 
most satisfactorily by growing the slime mold in association with 
Bacillus megatherium. As in the case of D. discoideum the spores 
of the bacillus are not digested. 

PSEUDOPLASM ODIUM FORMATION 

The specific characters of Dictyostelium minutum begin to ap- 
pear with the initiating of the fruiting phase. Whereas the 
myxamoebae are seemingly alike in this slime mold and in other 
species, marked differences in their behavior become obvious in 
the early stages of aggregation. In thin cultures such as those 
revSulting when the slime mold is cultivated upon weak peptone or 
dilute hay-infusion agar, the myxamoebae of D. minutum normally 
become oriented toward definite centers of aggregation, but the 
resulting organizations are regularly much smaller than in other 
species of the genus, vis. D. mucoroides, D. purpureum, and 
D. discoideum. Pseudoplasmodia of this type are shown in fig- 
ure 1, E and F, and, except for their diminutive size, suggest 
the pseudoplasmodia of the larger species. The maximum diam- 
eter of these pseudoplasmodia rarely exceeds 1.5 mm. in con- 
trast to 1 cm. or more for the larger species. Furthermore, under 
conditions most favorable for the development of radiate pseudo- 
plasmodia, many organizations reveal this pattern imperfectly or 
not at all. Frequently pseudoplasmodia consist of sheet-like 
masses of myxamoebae flowing towards aggregation centers rather 
than of definitely converging streams (fig. 1, C and D), Less 
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commonly, aggregates fail to show definite centers and the myx- 
amoebae comprising an apparently single pseudoplasmodium do 
not show uniform orientation toward any particular point of con- 
vergence. This condition is clearly illustrated in figure 1, C. In 
such pseudoplasmodial masses, however, one or more definite 
centers subsequently appear and toward these the myxamoebae 
converge. 

In dense cultures such as result upon hay-infusion agar when the 
slime mold is cultivated with £. coli, aggregation is not accom- 
plished by the inflowing of even poorly accentuated streams of 
myxamoebae. It is effected instead by the blocking out of masses 
of m)rxamoebae and the subsequent emergence from these of small 
and, for the most part, typical fruiting structures as shown in figure 
2. This is of particular interest, for the phenomendn is essentially 
comparable to that described by the writer for D, discoideum and 
other large species when these are cultivated upon much richer 
substrata (1940b). In the general pattern of the organizations 
established, pseudoplasmodium formation in D. minutum upon 
quarter-strength hay-infusion agar is comparable to that of D, 
mucoroides upon full-strength hay-infusion agar; whereas pseudo- 
plasmodiuni formation in D. minutum upon full-strength hay- 
infusion agar is comparable to that of ZA mucoroides upon media 
containing 1.2 per cent each of peptone and some sugar fermentable 
by the associated bacteria (Raper, 1939). A possible explanation 
for this behavior is suggested. The number of D, minutum myx- 
amoebae that can effectively cooperate in fruit formation is less 
than the number than can similarly cooperate in a large species 
such as D. mucoroides. In addition, for each species there exists 
a definite relationship between the quantity of myxamoebae that 
can cooperate in fructification and the richness of growth at which 
pseudoplasmodia of radiate form give way to pseudoplasmodia of 
block-form. Similar patterns of aggregation thus occur upon rela- 
tively poor media in a species characterized by small pseudoplas- 
modia and upon rich substrata* in a species characterized by large 
pseudoplasmodia. Nevertheless, the general conduct of the two 
slime molds is basically the same. Apparent differences in their 
behavior and development during the fruiting process result only 
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Fig. 3. Mature sorocarps of Dictyostelium minutum. A-G, camera lucida 
sketches of tjrpical sorocarps showing relative proportions. A^, and A^, 
cellular structure of terminal, central, and basal portions of sorocarp A. 
Bt, terminal portion of sorocarp B. B^, structure and anchorage of branch 
in same sorocarp. Ct, C2, and apical, central, and basal portions of soro- 
carp C. Di, detail of cellular structure near sorophore base, sorocarp D. 
Ft, recurved base of sorocarp F. Ht, detail of branch anchorage in soro- 
carp H. I, spores. Scale variable as indicated. 
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from the different quantity of myxamoebae involved in the fruiting 
organizations of the two species. 

The pseudoplasmodia have no migrating stage siich as charac- 
terizes Dictyostelium discoideum (Raper, 1935). Sorocarps are 
invariably devetoped at the sites of pseudoplasmodium formation. 

SOROCARPS 

The characters which distinguish Dictyostelium minutum as a 
species attain their full expression in the development of the mature 
fructifications, or sorocarps. Typically, a sorocarp consists of a 
short, tapering, upright stalk, or sorophore, bearing at its apex a 
colorless to milk-white spore head, or sorus, of comparatively large 
size. The sorophore rises vertically into the air and is, as a rule, 
securely anchored to the substratum by abundanf slime, which in 
effect acts as “ guys ” to hold the entire body in an upright position 
(fig. 3). The sorocarp may be either simple or branched ” (fig. 
3), and fruiting structures of the latter type are much more com- 
mon in this than in other species of Dictyostelium, There is no 
regularity either in the dimensions or placement of branches. 
Furthennore, in its pattern and in the manner of its anchorage each 
individual branch can be considered as an independent sorocarp, 
usually, but not always, of reduced size (fig. 3, H), Primarily, 
it differs from a solitary sorocarp in that it derives anchorage and 
support from another sorocarp rather than directly from the 
substratum. 

Dictyostelium minutum differs from other species of the genus 
particularly in the dimensions and pattern of its sorophores. Un- 
der optimum cultural conditions fhese are characterized by a 
marked’ but gentle taper as illustrated in figure 3. They occa- 
sionally attain a millimeter in length but usually fall within the 
range from 550 ft-SSO / a. Smaller structures are not uncommon. 
In their somewhat swollen basal portions, sorophores are normally 
12 / a -20 fjL in diameter and commonly two or three cells thick. 
Stalk bases four cells in thickness are relatively rare but not 
abnormal. Typically, the cells of the basal area are irregular in 
shape and parenchyma-like. Just above the basal area the soro- 
phore commonly narrows to lOfi-15/* in diameter and is usually 
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O.mucof aides D. minutum 
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Fig. 4. Comparative size and pattern of spores and sorocarps of Dictyo- 
stelium minutum and D. mucoroides. Cultures grown under identical con- 
ditions in association with Escherichia coli upon hay-infusion agar in one- 
sided illumination. Spores of each species X 1000. Sorocarps of £>. muco- 
roides X 3.6; sorocarps of D, minutum X 7.2. 

one or two cells in thickness. When arranged in a single tier the 
cells of this portion of the stalk are characteristically disk-shaped 
and horizontally flattened (fig. 3, In their central area 

stalks commonly range from 7 /a-10 fi in diameter and normally 
consist of a single row of more or less isodiametric cells. In 
their terminal regions such stalks consist of a tier of vertically 
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elongate cells, commonly 3 /jr-S fi in diameter and lSfi-10/A in 
length. 

Compared with the more common species of the Dictyosteliaceae, 
the sorocarps of Dictyostelium minutum are extremely delicate 
(fig. 4). Nevertheless, they are regularly characterized by com- 
paratively large sori that commonly range between 75 fi-l25 fi in 
diameter and may occasionally reach ISOfi. The brevity and 
thinness of the sorophores, as noted above, coupled with the 
relatively large dimensions of the spore masses lend to the soro- 
carps of this slime mold a striking and distinctive pattern (fig. 1, 
H and /). Once its sorocarps have been observed in culture the 
slime mold is unmistakably distinguishable from the more common 
species of the genus. 

As in other members of the group, the sorus consists of a large 
number of spores suspended in a small droplet of fluid expressed 
from the myxamoebae during their maturation into spores. The 
whole mass hangs from the apex of the sorophore. The manner 
in which it is borne accounts for the somewhat tear-drop shape of 
the sorus. 

The above description is based primarily upon solitary soro- 
carps characteristic of thin cultures, but it likewise covers ade- 
quately stalk and sorus patterns of clustered sorocarps. In the 
writer’s experience, under optimum cultural conditiofts; clustered 
sorocarps differ from solitary structures primarily in being more 
frequently branched. 


DISCUSSION 

Two small species of Dictyostelium characterized by white spore 
heads have been previously reported, namely: D, lacteum van 
Tieghem (1880) and D, brevicaule Olive (1SK)1). The descrip- 
tion of neither species adequately pictures the slime mold under 
consideration. Dictyostelium lacteum was depicted as possessing 
stalks consisting of a single tier of cells, a character that is strongly 
suggestive of D. minutum. However, sorocarp dimensions were 
not given, and its spores were reported as spherical and very 
small, 2 /x-3 fi in diameter. Myxamoebae giving rise to such small 
spores would undoubtedly differ markedly from those of D, minu- 
tum, Dictyostelium brevicaule was described as characterized by 
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short and rather heavy stalks bearing comparatively large sori. 
The latter character is remindful of D, minutum, but the stalks 
of this slime mold when grown under favorable culture conditions 
are anything but rigid. In addition, the sorocarps of D, hrevicaule 
were described as ranging from 1-3 mm. high and therefore 
definitely larger than those of Z). minutum. In the writer’s ex- 
perience strains possessing the characters of D. brevicaule have 
been occasionally isolated. While there is some question whether 
this represents a separate species or a short stalked variation of 
D. mucoroides, there is no question but that it is definitely different 
from D. minutum. 

In the size and pattern of its spores and in the appearance and 
behavior of its vegetative myxamoebae, Dictyostelium minutum 
bears a striking resemblance to the exceptionally common species, 
D. mucoroides. The fruiting structures of the two slime molds, 
however, are markedly different, and it is this difference which sets 
them apart as distinct species. It is important to note that the 
distinguishing characters in this case arise not from apparent mor- 
phological or physiological differences between the myxamoebae 
which constitute the basic units in the two organisms, but rather 
from the way in which these units organize and differentiate to 
effect fructification. The limited number of myxamoebae that can 
effectively cooperate in building a sorocarp of D. minutum is an 
inherent and specific character of the species. Likewise inherent 
and specific is the particular way in which the myxamoebae differ- 
entiate to produce a diminutive fruiting structure characterized by 
a short, thin tapering stalk supporting a comparatively large spore 
head. 

In Dictyostelium minutum, as in D. mucoroides and D. pur- 
pureum, sorocarp formation is normally initiated by the time the 
aggregation of myxamoebae comprising the pseudoplasmodium is 
completed. Unlike these species, however, D. minutum invariably 
builds its sorocarps directly above the sites of myxamoebic aggre- 
gation. In side-illumined cultures of the larger species one com- 
monly finds a sorus borne as much as 5 cm. from the center of 
pseudoplasmodium formation, the intervening distance being 
bridged by a continuous and for the most part horizontal stalk 
of fairly even diameter. In D. minutum there is no comparable 
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light response. In fact, in repeated experiments the writer has 
been unable to detect any consistent response to light. Two pos- 
sible explanations of this behavior present themselves. The pseu- 
doplasmodium and young sorocarp of this species, unlike other 
members of the Dictyosteliaceae, may be basically insensitive to 
light. On the other hand, the young sorocarp may be of such 
small dimensions, or the stage of functional differentiation may 
be so advanced at the close of aggregation, that light sensitiveness, 
though present, cannot gain expression. While D. mucoroides 
and D, purpurcum are generally considered to be extremely sensi- 
tive to light (fig. 4), developing sorocarps less than 5 or 6 mm. 
in length do not normally show a marked phototropic response. 
In view of this behavior the absence of an evident phototropic 
response is not surprising when it is recalled that the sorocarp of 
D, minutum rarely exceeds a millimeter in height. 

SUMMARY 

A new species of Dictyosfelium isolated from forest litter is 
described. Because of the dimihutive character of its sorocarps 
the name D. minutum is proposed. 

In the size and pattern of its spores and in the behavior of its 
vegetative myxamoebae in culture, the species closely resembles D, 
mucoroides. It is distinguished from this species primarily by the 
conspicuously smaller dimensions of its pseudoplasmodia and soro- 
carps and secondarily by the pattern of its completed fructifica- 
tions. In thin cultures under optimum environmental conditions, 
radiate pseudoplasmodia appear, but they are not formed as con- 
sistently as in the larger species. Mature sorocarps are diminutive 
and unsubstantial. Typically they consist of short, thin, tapering 
sorophores bearing comparatively large, colorless to milk-white 
sori. Normally the sorophore consists of a single tier of cells 
throughout the greater portion of its length, the individual cells 
varying in shape from flattened and discoid toward the base to 
elongate and tube-like at the apex. Branched sorocarps are more 
common than in any other species of Dictyostelium. 

Northern IIegional Research Laboratory, 

Peoria, Illinois 
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DISCHARGE OF THE SPORANGIOLES OF 
BIRD’S NEST FUNGI 

B. O. Dodge 
(with 2 figures) 

In a recent number of Mycologia^ W. H. Diehl has discussed 
briefly the evidence in support of the idea that the fruiting bodies 
of Leptostroma Camelliae, reported by Zenker on the underside of 
leaves of Camellia, are, in fact, the sporangioles or peridioles of 
some member of the Cyathus group. The attacjiment of the spo- 
rangioles to the leaves as figured by Diehl is clearly not the only 
way they may be attached. Mr. John J. Shea several years ago 
called my attention to the fact that the sporangioles of species of 
Cyathus often hang suspended to leaves by the funicular threads, 
which may vary in length up to two or three inches. I recently 
received a letter from this gentleman in which he says that for 
twelve years or more he has made a study of species of Cyathus 
and related genera and has seen many times the sporangioles of 
four different species attached to leaves by long thin threads or 
funiculi which he referred to as the “ web.” He points out that 
the 'fungus shoots the sporangioles into the air and that they can 
be found attached to leaves, twigs and limbs of willows, scrub oaks, 
or whatever plants are growing near the developing cups or basidio- 
carps. As to the distance the sporangioles are shot, he says : “ I 
find some as high as 13 feet, some 10 feet and all the way down 
to a few inches from the ground. By actual measurement I found 
some attached to leaves of a. scrub oak which were 13 feet above 
the ground.” He says he grew the plants in the house in old 
cheese boxes and he discovered that the sporangioles were shot 
onto the window panes as well as up under the awning. He tells 
me personally that they are shot out at night and not when the 
peridia are wet, but some time afterwards. He has recently 
shown me that the sporangioles of a species of Crucibulum, which 

1 Mycologia 33 : 215-219. 1941. 
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Fig. 1. Photographs of specimens of Cyathus striatus, located for the 
writer by Dr. F. J. Seaver. This group of basidiocarps was growing on de- 
caying sticks and leaf mold, others were growing directly on coal ashes in 
the dump. Above, the mouths of most of the peridia are still closed. The 
snow-white epiphragm is clearly shown in several cases. Below, peridia are 
fully open. 
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has white peridioles and yellowish buff cups, may be found at- 
tached directly to the leaves and not hanging in the air. Som^ of 
them may be found on the lower side of the leaf, others ort"t);^e 
upper side. As a rule, if one examines these attached sporangiotes 
he finds a sort of a net or network attached to a short thread, *but 
the morphological features here are quite different from those 
characteristic of species of Cyathus, which have a well organized 
funiculus from which a very long thread is spun out. When Mr. 
Shea first called my attention to this phenomenon of sporangiole 
discharge several years ago, I asked him to get in touch with A. H. 
R. Duller, which he said he did by letter. Buller’s reply. Shea said, 
was rather noncommittal, at least he was not aware that the 
periodioles were discharged in this manner. Recently I have had 
the occasion to examine rather superficially the mode of attachment 
of the sporangioles of Cyathus striatus to the peridium. There is 
at the base of the funiculus a volva-like cup which is sometimes 
funnel-shaped and at others more or less cylindrical, composed of 
a web-like growth. This is attached firmly to the inside of the 
peridium. The peridiole with its rather short bulbous stalk re- 
sembles in miniature a sporophore of a Boletus. The bulbous base 
of the funiculus is attached by a thread to the volva sac either at 
a lower part or sometimes rather near the margin on the inside of 
the cup, in which case many very fine attachment threads are 
involyed. 

If one slits open the peridium and grasps a peridiole with a pair 
of forceps, holding the peridium with the other hand, he can see 
under a binocular dissecting microscope how the funicular thread 
is spun out as it unwinds and spins up and down and from side to 
side in the funicular sac, which is consumed during the process of 
spinning and which usually finally disappears, becoming a part of 
the thread itself. Depending somewhat on the state of maturity 
and the moisture of the cup and the way one handles the setup, 
the spinning process may begin either directly under the peridiole 
or down near the lower end of the funiculus. This is best ob- 
served when no free water is present. One is reminded, when he 
sees how the funicular thread can be pulled out rapidly without a 
break, of the way parachutes must be carefully packed or the life 
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saver’s lines must be coiled, to insure against tangling at the criti- 
cal moment. 

The Tulasnes ^ long ago described and figured very beautifully 
this phenomenon of spinning out of the funiculus. They also 
figured rather accurately the various structures involved. They 
did not, however, observe that the peridioles were discharged with 
violence, neither did Sachs,® who studied Crucibulum, The Tu- 
lasnes evidently thought that the funicular thread was enclosed in 




Fig. 2. Sketches showing (a) a lens-shaped peridiole with its stalk or 
funiculus having a bulbous end which is attached to the inside of the “ volva ** ; 
(b) the attachment or anchor thread (las been stretched out by pulling on 
the peridiole with a forceps; (c, d) the funicular thread has been spun out 
its entire length, which finally becomes three or more inches long before it 
breaks away. It may break directly at the bulbous end, or the anchor thread 
attaching the bulb to the “ volva ” may break. If the moisture content is 
just right, the thread begins to spin from directly beneath the peridiole; (e) 
sketch of a leaf showing three or four peridioles hanging by threads of 
different ^lengths. 

a sac which was a distinct structure. The funicular thread, al- 
though very fine, is comparatively strong when dry. Even when 
moist it can hold a weight much more than the weight of a basidio- 
carp or peridium. It is difficult to imagine just how a pressure 
can be built up which will be sufficient to throw the peridioles 10 
or IS feet into the air. One finds these structures of Crucibulum 
attached to the upper side of the leaves as well as the lower side, 

2 Tulasne, L. & Tulasne, C. Ann. Sci. Nat. III. 1 : 41-107. pi 3^. 1844. 

« Bot. Zeit. 13 : 849. 1855. 



654 


Mycologia, Vol. 33, 1941 


showing that they must liave been originally shot higher than the 
leaves themselves in order to fall on the upper surface. The 
whitish peridioles of a Crucibulum are usually attached to the leaf 
by the lower surface of the peridiole and not infrequently a short 
white thread extends out from the peridiole along the leaf to which 
it sticks. There is frequently a web-like growth attached to the 
thread. No doubt those peridioles which are provided with a 
definite funicular structure often hang down from leaves by the 
thread which may shorten or lengthen depending on the moisture. 

We placed the specimens shown in the photograph under a bushy 
Amelanchier, early in August. By September 1st there were quite 
a number of the peridioles hanging from the under side of the 
leaves, the threads varying from one-half to three inches in length. 
The short threads represent cases where the greater length of the 
thread is stuck to the leaf, only a short part being free. Several 
peridioles were attached directly to the under side of the main 
stems which stand at about a forty-five degree angle. The pe- 
ridioles themselves are loose, however, and not stuck to the bark 
as would first appear. The thread can be seen stuck to the bark 
for its entire length. Wetting the bark often releases the thread 
sometimes only for a part of its length so that the peridioles hang 
down normally. 

The New Yokk Botanical Garden 



SOME LEAF SPOT FUNGI ON 
WESTERN GRAMINEAE* 


Roderick Sprague 2 
(with 1 figure) 

The fungi discussed in this article represent incompletely known 
or undescribed species that may he encountered by workers dealing 
with diseases of western range and pasture grasses. The collec- 
tions that are mentioned in this note are filed either at Oregon 
State College (O.S.C. numbers) or are in the Mycological Collec- 
tions of the Bureau of Plant Industry, U. S. Department of 
Agriculture. The fungi will be discussed individually as follows: 

Phyllosticta Owensii sp. nov. 

Maculis elongatis, griseis ; pycnidiis sparsis, globosts, cnimpenti-super- 
ficialibus, nigris, tarde ostiolatis, 70-100 At, pycnosporuHs nun’erosis, bacil- 
laribus aseptatis, hyalinis 2.3-4.6 X 1.0-1 .4 m. 

Hab. in foliis vivis et emortuis Dactylidis glomeratac, Waldport, Oregon. 
Sept. 24, 1939. 

Lesions elongate, gray, pycnidia sparse, globose, superficially 
erumpent, black, tardily ostiolate, 70-1 00 /x; spores numerous, 
bacillar, non-septate, hyaline, 2.3-4.6 X 1.0-1 .4 /x. 

On living, dead or salt-spray-injured leaves of Dactylis gloni- 
crata across the Alsea River from Bailey’s Landing, 3 miles east 
of Waldport, Oreg., and at Yaquina John Point, Waldport, Oreg. 
(Type, O.S.C. 8,000). Associated with Scolccotrichmn graminis 
Fuckel. 

1 Cooperative investigations between the Division of Forage Crops and 
Diseases and Cereal Crops and Diseases, Bureau of Plant Industry, U. S. 
Department of Agriculture, and the Oregon and North Dakota Agricultural 
Experiment Stations. Approved by the Director of the Oregon Agricul- 
tural Experiment Station for publication as Technical Paper 372, contribu- 
tion from the Department of Botany. 

2 Pathologist, Division of Cereal Crops and Diseases, Bureau of Plant 
Industry, U. S. Department of Agriculture. The writer is indebted to A. G. 
Johnson and associates for aid in the preparation of this paper, and to Miss 
Edith Cash for checking the Latin descriptions. 

^5 
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This fungus has some resemblance to Phyllosticta striolata Sacc. 
(11, p. 45) on Brachypodium distachyon but differs from it in that 
the ostioles are smaller or sometimes absent and the spores and 
pycnidia are larger. The spores of Phyllosticta Dactylidis Gonz. 
Frag. (1) are not bacillar as in Phyllosticta Owensii but are ovoid 
to oblong, 3-5 X 2-3 fi and are therefore twice as broad as the 
latter. 

Phyllosticta Owensii is placed in Phyllosticta instead of Phoma 
not because it occurs on leaves (which is of no importance in 
itself) but because there seems to be considerable doubt as to the 
actual authenticity of the genus Phoma, P. Ozvensii has more of 
the appearance of the so-called Phoma group than of Phyllosticta, 
Phyllosticta is usually considered as having relatively thin-walled 
pycnidia with dark pigment only in the cells adjacent to the ostiole, 
while Phoma is typically recognized as having compact dark pyc- 
nidia, with strongly carbonized or colored walls, accompanied by stout 
ramifying mycelium in the substratum. Many of the Phoma spe- 
cies occur on woody parts, often as saprophytes (3) and this in 
itself induces dematiaceous tendencies in the pycnidial develop- 
ment. The common leaf spotting Phyllostictae on their more suc- 
culent substrata develop a paler, thinner-walled fruiting body and 
actually are fundamentally no different from their darker associates 
on woody or silicified host parts except as chance has given them 
different environments. Phyllostictor Owensii is weakly parasitic 
on leaves, and shows decidedly P/ioma-like ’’ pycnidia, more so 
than the other species of Phyllosticta described or discussed in this 
article. In assigning this species to Phyllosticta we note that 
Grove (3) disparages those that use Phoma as a “dumping- 
ground” for ill-understood fungi. The same can be said for 
Phyllosticta, as continued study will no doubt show that many of 
these fungi have septate spores. Until the happy day when every- 
thing is known about all fungi, it seems necessary to assign these 
fungi with one-celled spores, borne in ostiolate pycnidia, to some 
genus and species. Except .for a few overworked ones (cf r. : 
P. sorghina) there are relatively few species of Phyllosticta on 
Gramineae. It appears to be necessary, therefore, to describe three 
species of Phyllosticta in this article, including P. Owensii above 
noted. 



Sprague : Some Leaf Spot Fungi on Western Gramineae 657 


Phyllosticta anthoxella sp. nov. 

Pycnidiis erumpentibus, nigris, globosis, 35-50 /*, ostiolatis (4-5 X 10- 
12 m), pycnosporulis bacillaribus, aseptatis, hyalinis, guttulatis 5-9 X 1-1.6 m. 
Hab. in foliis dejectis Anthoxanthi odorati. Oregon. 

Pycnidia scattered but tend to be in rows parallel to the leaf 
veins, erumpent, black, minute, 35-50 /a, ostiolate (4-5 X 10-12 /a) 





Fig. 1, A, pycnospores of Stagonospora subseriata (Desm.) Sacc. var. 
maculata Grove on Dactylis glomerata. State College, Pa., collected by 
S. J. P. Chilton; B, pycnospores of Stagonospora subseriata on Elyinus 
mollis, Manhattan, Oreg., Aug. 16, 1939; C, cross section of pycnidial wall 
of Stagonospora subseriata var. maculata from State College, Pa. ; D, pycno- 
spores of Stagonospora subseriata on Deschampsia caespitosa, Lyndhurst, 
Hampshire, Engl., collected by Cooke; E, pycnospores of Phyllosticta antho- 
xella Spr. from type collection ; F, pycnospores of Phyllosticta Roglerii Spr. 
from type collection; G, pycnospores of Phyllosticta sorghina Sacc. from 
Setaria viridis, Langdon, N. Dak., Aug. 2, 1940; and H, pycnospores of 
Septoria Secalis Prill. & Del. var. Stipae Spr. on Stipa viridula, from type 
collection. (All drawings made with the aid of the camera lucida. Mag- 
nification X 1,000.) 
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surrounded by darker, sepia-colored cells, pycnospores exuded in 
long chains in water mounts, hyaline, aseptale with 2 to several 
small guttulae, cylindrical or bacillar, 5-9 X 1-1 .6 /x. 

On dead basal leaves of Anthoxanthum odoratum, associated 
with Colletotrichum graminicolum and Titae sp. North shore of 
Triangle Lake, along highway. Lane county, Oreg., May 10, 1938 
(Type, O.S.C 264), 

There are no fungi on Anthoxanthum comparable to this except 
possibly Septoria anthoxina Gonz. Frag., which has considerably 
larger spores (25-30 X 1.2-1. 5 /x), and the few species of Phyllos- 
ticta that approach P, anthoxclla in spore dimensions. These lat- 
ter, however, have much larger pycnidia. The spores of P, 
anthoxclla are illustrated in figure 1, E. 

Phyllosticta Roglerii sp. nov. 

Maculis parvis, elongatis, albidis; pycnidiis conspersis flavo-brunneis, glo- 
bosis, erumpentibus, ostiolatis (6-12/^), parenchymaticis, 50-100/* diam. ; 
pycnosporulis ellipsoidis, aseptatis, hyalinis, guttulatis, 11-15X2.5-4.5/*. 

Hab. in foliis vivis Digitariac sanguwalis. Iowa. 

Spots small, elongate, white, '])ycnidia scattered, yellow brown, 
globose, strongly erumpent, thin walled, composed of polyhedral 
cells, ostiolate (6-12 /x) 50-100 /x; pycnospores ellipsoid, non-sep- 
tate hyaline, 3-6 guttulate, 11-15 X 2.5-4.5 /x (fig. 1, F), 

In living leaves of Digitaria sanguinalis (L.) Scop, associated 
with Colletotrichum graminicolum in fields near Albia, Iowa. Sept. 
10, 1940. Collected by George Rogler and R. Sprague. 

It is suspected that this species is a developing phase of a larger 
fungus. 

Phyllosticta sorghina Sacc. on Setaria viridis 

The common weed and pasture grass Setaria viridis is affected 
with an eye spot type of leaf injury in the vicinity of Langdon, 
North Dakota. The lesions are irregular, mostly sub-circular, 3-8 
mm. diameter, pale straw to isabelline with narrow purple borders. 
The pycnidia are small, 6O-A0O /i, black; sub-globose, fuligenous 
walled, strongly erumpent, but not mammiform. The spores are 
non-septate, hyaline, eguttulate, and exude in cirri when the pyc- 
nidia are placed in water. The spores are ellipsoid with rounded 
ends 4.5-6.5 X 2. 1-2.5 /x (fig. 1, G). 
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This fungus differs from the description of Phyllosticta sorghina 
Sacc. in not having 2-guttulate spores and is not associated with an 
Ascochyta, although it could and may be a stage of this genus. 
Otherwise the fungus on Setaria viridis from Langdon is the same 
as P. sorghina Sacc. and it is assigned to this species. 

In this connection, a number of related species were compared 
particularly for range of sizes of pycnidia and pycnospores. This 
comparison is given in table 1. While there are some minor dif- 
ferences, yet these are not considered significant as far as species 
delimitation is concerned, and accordingly these species names are 
brought together under one species name, Phyllosticta sorghina 
Sacc. being the oldest, and the following synonymy is proposed : 


Phyllosticta sorghina Sacc. 

Syn: 

1878 

(9, p. 140) 

9 

P. Sacchari Speg. 

1896 

(12, p. 239) 

P. Setariae Ferr. 

1902 

(2, p. 18) 

P, glumarum-Sorghi P. Henn. 

1907 

(4, p. 101) 

P, glumarum-Setariae P. Henn. 

1907 

(4, p. 101) 

P, phari Speg. 

1910 

(13, p. 337) 

P. Penicillariae Speg. 

1914 

(14, p. 129) 

Phoma insidiosa Tassi 

1898 

(18. p. 8) 


Some of these, particularly Phyllopicta Penicillariae, P. glu- 
marum-Sorghi, P, Sacchari, and P. glumarum-Setariae, sometimes 
at least, have lenticular rather than globose pycnidia. Otherwise 
they appear to belong to one species. 

''Phyllosticta Sorghi Anzi,” referred to by Saccardo (9) in de- 
scribing P, sorghina, is an older name than P, sorghina but it was 
not validly established because no pycnidia nor spores were de- 
scribed.® 

The name Phyllosticta Sorghi n. sp.” was originally applied by 
Rabenhorst in 1876 (7, No, 2162) to specimens showing charac- 
teristic leaf spots on Sorghum saccharatum collected by M. Anzi in 
northern Italy. With the ex^iccati specimen, Rabenhorst gave no 
description either of the spots or of any fungus. In 1876, Raben- 

« The discussion of Phyllosticta Sorghi Rab. is by A. G. Johnson who very 
kindly traced material and literature available in the Bureau of Plant In- 
dustry, Washington, D. C. 
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horst (8, p. 120), in commenting on the exsiccati specimen, re- 
ferred to the name, properly, as Ph, Sorghi Rabh.” and noted 
that no description was given. In 1878, Saccardo (9), in de- 
scribing P, sorghina, referred to the name as follows: PhylL 
Sorghi Anzi in Rabh. F. E. n. 2162 sistet forman leptostromaceam 
V. phyllachoraceam, cujus sporas proprias non vidi.'' In 1883, 
Thiimen (19, No. 2196) distributed more of apparently the same 
material collected by M. Anzi. His label reads as follows : “ 2196. 
Phyllosticfa Sorghi Anzi in Rabh. Fung, europ. No. 2162, Lom- 
bardia: Como in foliis vivis Sorghi saccharati Pers. Com. Dr. G. 
Winter. I.eg. M. Anzi.*’ The material is identical with that of 
the Rabenhorst No. 2162, and likewise shows neither pycnidia nor 
spores. Both Saccardo and Thiimen erred in ascribing the species 
name to Anzi, who was but the collector. As pointed out by 
Rabenhorst (8), the name was first applied in print by him, and if 
referred to, should be written: P, Sorghi Rabh. 

In 1884, Saccardo (10, p. 65) transferred the still unestablished 
species name P, Sorghi ” to the genus Dcpasea, making the com- 
bination '' Depazca (Phyllosticta) Sorghi Anzi,” denoting that no 
spores had been found. Here Saccardo referred to “ Hedwigia 
1876, p. 120 ” and to “ F. eurp. n. 2162 ” in neither of which Anzi 
is given as the authority for this unestablished species name. 
Here also Saccardo described the spots more adequately and added 
another host, namely, Sorghum vulgar e, and added : “ peritheciis 
— nullis visis.” Thus the name was still a nomen nudum as there 
was no description of the fungus. 

Oudemans (5, p. 709 ; 712) lists ''Phyllosticta Sorghi Anzi” as 
a synonym for Depasea Sorghi Sacc. (Syll. Fung. 3: 65) on Sor- 
ghum saccharatum and S, vulgare, also without any description of 
the fungus. Thus he wrongly cites Saccardo and Anzi as the 
authorities for the species name. 

It seems clear, therefore, that the species name of Phyllosticta 
Sorghi Rabh. is non-available as it has never, so far as known, 
been validly established. 

The symptoms on Setaria viridis as they occur at Langdon are 
confusable in the field with common bacterial spots on millets and 
species of Sorghum, 
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Phyllosticta sorghina Sacc. on Tricholaena rosea Nees 

Fragmentary material collected on Tricholaena rosea (Natal 
grass) at Pullman, Wash., in 1940, was sent to the writer by 
George W. Fischer. This material has spores identical in size 
(5-6.5 X 2.1-2.7 /x) with those on Setaria viridis as above dis- 
cussed. The light colored spots with narrow red borders appear 
typical for the species. The pycnidia were brown, sub-superficial, 
ostiolate, globose, 50-90 /x in diameter. Since this grass is closely 
related to Setaria, it appears rea.sonable to assume that infection 
on this exotic host probably developed as a result of association 
with local Setaria viridis, 

Stagonospora subseriata (Desni.) Sacc. 

V 

This species which was first described on Enodium coertileum 
has broadly fusiform, mostly triseptate spores, which are con- 
stricted or sometimes not constricted at the septa. The type has 
spores 38-40 X 7 /x. A collection on Elymus mollis from Man- 
hattan, Oreg., has spores somewhat smaller, 20-33 X 4.5-5 /x (kig. 
1, B), but they are apparently immature ones of S, subseriata 
(compare with fig. 1, D), The almost boat-shaped spores are 
quite distinct from Stagonospora arenaria Sacc., which also occurs 
on Elymus in the region (16). Similar material of S, subseriata 
was collected on Elymus mollis at Yaquina John Point, Waldport, 
Oreg^ Sept. 24, 1939 (O.S.C. 732). 

Grove has proposed Stagonospora subseriata var. maculata on 
Dactylis glomerata (3), which has the pycnidia arranged in lines 
in blackish-brown blotches. Specimens of what seems to be this 
fungus .on D. glomerata from State College, Pa., sent by S. J. P. 
Chilton, show similar symptoms and spores which are fusiform, 
3-4 septate, yellow with coarse contents (fig. A), and 27-40 
X 4.8-6.5 fi, mean size 33 X 5.5 ft. They are borne in globose 
golden brown pycnidia with walls about 5 /x thick (fig. 1, C). The 
cylindrical pycnophores are 4-6 X 1. 8-2.2 /x. The writer was of 
the opinion at first that this fungus must be a stage of Stagono- 
spora arenaria because of similar symptoms and because Dactylis 
glomerata is a host for S. arenaria in Oregon (16) and Ohio. 
However, because of the decidedly different spores of the Penn- 
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sylvania material, there is no close genetic relation between the 
two. The writer therefore concludes that Chilton’s material is 
the same as that described by Grove. Further study with more 
material of subseriata proper will be needed to determine finally 
if the definitely parasitic variety on Dactylis belongs with the 
weakly parasitic species proper. Along this line Gonzalez Fragoso 
(1) considers S, subseriata to be a phase of Hendersonia cidmicola. 
Petrak (6, p. 383) lists a fungus on culms of Dactylis glomerata 
as S, subseriata (Desm.) Sacc. and states that the spores are 
23-44 X 3-6 /ji. Finally it should be noted that some collections 
of the boat-shaped-spored S. subseriata show little or no constric- 
tion at the septa (fig. D) while others show definite constric- 
tions (fig. 1, ^). Tliis is partly explained by the condition of the 
collections and the age when collected and probably does not repre- 
sent particularly wide variations. 

Robillarda Agrostidis Spr. 

Following heavy rains, saprophytic material of Robillarda Agro- 
stidis on Buchloc dactyloidcs (Nutt.) Englm. was collected at 
Fargo, N. Dak., Sept. 5, 1940. The spores with their tri-furcate 
appendages were 17-22X1.9-2.3/*, only slightly narrower than 
the winter material originally described on Agrostis tenuis from 
Oregon (15). 


Coniotiiyrium Psammae Olid. 

Coniothyrium Psammae Oud. produces large, elliptical, light buff 
lesions ‘with prominent vinaceous borders on living leaves of Cala- 
magrostis nutkaensis (Presl) Steud. along the coast of Oregon. 
The few black pycnidia contain hyaline, later brown, elliptical 
spores 10-13 X 3-4/*. They are produced by budding from the 
walls of the unilocular pycnidia on pycnophores, which vary from 
mere papillae to ones 6 /* or rarely 10-12 /* long. The spores have 
a slight hilum near one end and contain large, curved, central 
bodies or nuclei. 

On the basis of size and morphology of spores, this fungus 
belongs in Coniothyrium rather than Sphacropsis, The earliest 
recognizable name appears to be Coniothyrium Psammae Oud. 
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It might be added that material of Coniothyrium Psammae col- 
lected near Taft, Oreg., on March 25, 1933, had a species of 
Mycosphaerella associated with it (O.S.C. 10,817) although other 
material from Waldport, Oreg., collected March 22, 1937 (O.S.C. 
749) did not show any Mycosphaerella, The asci from the Taft 
collection were cylindrical, 50 X 11-13 /n and contained immature 
spores 17-20 X 5-6 /a. 

Septoria Secalis Prill. & Del. var. Stipae var. nov. 

This fungus causes a white leaf spot on Stipa viridula Trin. in 
southeastern South Dakota. The material collected at Vermillion 
in mid-September, after heavy rains, gave indications that the 
fungus was a very active parasite under such moist conditions. 
Comparison with all available fungi indicates also that this collec- 
tion is referable to a variety of Septoria Sccalis Prill. & Del. in 
that symptoms are very similar to and the spores are the same 
general shape as those on rye. This variety described on Stipa 
viridula differs in having longer spores (those on rye are 25-50 
X2.5-3.5ft), somewhat more prominent pycnidia, and in having 
spores with less homogeneous contents. The latter character may 
not be of any importance as the Vermillion material may not be 
entirely mature, as indicated by the glutinous nature of the oozing 
cirri. 

Th^ description is as follows: 

Lesions at first dark brown, circular, soon pale buff in center, 
finally white to gray- white and elongate ; pycnidia prominent, black, 
globose, 130-190 ft, ostiolate, erumpent; pycnospores sometimes 
straight but usually slightly and stiffly curved, broadly filiform 
with rounded and only slightly tapering ends, 3-septate with 2. 4, 
or several small oil drops on either side of the cross walls, rarely 
slightly constricted at the septa, 37-54 X 2.6-3.1 /x, oozing out 
from the pycnidia in large cirri which retain their identity for 
some time in water (fig. 1, H), 

On leaves, culms and sheaths of Stipa viridula Trin. at the 
C.C.C. Camp and Soil Conservation Service Nursery at Vertnillion, 
S. Dak., Sept. 14, 1940. Collected by Olaf Aamodt, Roderick 
Sprague, and George Rogler (B.P.I. 80,012), 
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This fungus is very distinct from Septoria stipina Died., which 
the writer reported elsewhere on Stipa Columbiana var. Nelsonii 
from a collection made by W. E. Lawrence in the Blue Mountains 
in Oregon (17). Septoria stipina from Oregon has very narrow 
spores, 39-63 X 0.8-1. 1 /i. 

Northern Great Plains Field Station, 

Mandan, N. Dak. 
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NOTES AND BRIEF ARTICLES 


The Devil and the Deep 

In my work with the polypores, when I tried to break up a large 
homogeneous group into convenient pieces there was a terrible 
howl about the lack of generic characters, which I must admit was 
partly justified. In the boletes I used the color of the spores to 
segregate genera, as was commonly done with other fleshy fungi. 
Now this treatment draws heavy fire because no one had thought 
of it before, and also because I did not split the eighty species into 
ten genera of exactly eight species each ! Sorry, •but there seems 
to be no pleasing all the people all the time. — ^W. A. Murrill. 


Correction — The host of the Septoria, described in Mycologia 
33: 362. 1941, is, fide Dr. A. J. Sharp, not Tussilago but Cacalia 
atriplicifolin. This material agrees exactly with what was col- 
lected by Demetrio in Missouri and issued as Septoria Cacaliae 
Ellis & Kellerm. by Rabat and Bubak in their Fungi Exsiccati, 
No. 417, — John Dearness. 


« Lepiota Morgani, an Unwholesome Fungus 

A case of toadstool poisoning has come to our attention which 
occurred in Riverside, California, in 1936. About two pounds of 
an agaric were gathered in the lawn and were eaten by four adults. 
Four hours after the meal symptoms were noted and were severe 
for two hours with traces for 24 hours. Symptoms consisted of 
nausea, cramps, and diarrhea. Two of the persons (women) who 
ate the mushrooms were severely ^affected; one man was mildly 
affected, and one man not affected. 

The mushrooms were prepared by sauteing in butter. The speci- 
mens used were not seen by a mycologist but other specimens 
recognized by the users as identical were brought to the Citrus 
Experiment Station and were clearly L, Morgani (Peck) Sacc. 
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Lepiofa Morgani occurs frequently in lawns in Riverside during 
warm weather and is of general distribution in southern Cali- 
fornia.^ It evidently should be avoided as food. — Wm. T. Horne 
AND Ira J. Condit. 


Monographs of the Pyrenomycetes 

A sequel to Wehnieyer’s monograph of Diaporfhe and its segre- 
gates has recently appeared in the University of Michigan Studies, 
Science Series, volume 14. The latest monograph is devoted to 
the genera Melanconis, Fseudovalsa, Prosthecium and Titania, and 
their allies. 

In his introduction the author comments on the duel purposes of 
a classification, i.e. to show natural relationship and to offer a con- 
venient arrangement, and stated that often the latter is overlooked 
although in his opinion it is often the more important of the two. 
He explains that in this group it is often impractical to use conidial 
stages as a bases for segregating genera, because of the obscurity 
of this stage. If it were so used we still have a large number of 
forms to deal with in which the conidial stage is unknown, and an 
attempt to so use it would only add to the confusion already 
existing. 

The monograph, consisting of 161 pages, is illustrated with 
eleven plates. The drawings are neatly done and well reproduced. 
The appearance is marred, however, by the fact that the plates 
do not fit the page. The work represents the result of years of 
study on the Pyrenomycetes of North America. — Fred J. Seaver. 


Respecting descriptions in Latin. — ^Under this heading Dr. 
Dearness, in the July-August number of Mycologia, criticizes the 
rule requiring descriptions of new groups to be in Latin or accom- 
panied by a Latin diagnosis. His objections are: that English is 
almost universally understood; that the Latin description should 
contain everything that is in the vernacular description and hence 
the practice is wasteful of space ; that the Latin language does not 
contain words adequate to express the concepts involved. 

1 Smith, Clayton O. Lepiota Morgani in Southern California. Myco- 
logia 28: 86. 1936. 
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It may be granted that English is intelligible to practically all 
interested in these matters ; so are German and French and, to a 
somewhat less degree, Spanish, Portuguese and Italian. But what 
about Finnish, Czech, Polish and Russian, to say nothing of 
Japanese, Chinese and Hindustani? Surely, the writing of a brief 
Latin diagnosis is a small price to pay for relief from the necessity 
of recognizing new groups in all of the many vernaculars in which 
descriptions might be written were this rule to be generally disre- 
garded. With the strong nationalistic feelings prevalent in the 
world just now, and likely to be more intensive, rather than less, 
in the immediate future, agreement on one, two or three of the 
great modern tongues is not possible with anything like the neces- 
sary approach to unanimity. 

Need the Latin diagnosis contain everything In the vernacular 
description? The common practice, at present, is to give the es- 
sentials in Latin, and to elaborate upon these in the vernacular. 
The Latin diagnosis is enough for many purposes, and a very great 
help in the interpretation of the vernacular discussion when it is 
necessary that that be consulted. If this seems wasteful of space, 
an alternative, already used by some competent taxonomists, is 
available : a full and complete description may be written in Latin 
and the vernacular discussion omitted. 

The argument that Latin words do .not exist to express the con- 
cepts concerned is completely answered by the very existence of 
such'Vorks as the Sylloge Fungorum. Of course, they do not 
exist in classical Latin, but new concepts, and the Latin words to 
embody them, have been introduced into Latin from the days of 
the Church Fathers until the present. After all, Linnaeus, Fries, 
Montagne and, above all, the Tulasnes were able to express their 
ideas in Latin with as great precision and clarity as any of their 
contemporaries who wrote in their own languages. New concepts 
and new words in which to express them are still being introduced 
into taxonomic Latin. We may expect the descriptions of Dr. 
Dearness’ new species to appear in accurate and wholly intelligible 
Latin, but, unfortunately, only after some years have elapsed. Dr. 
Dearness is quite right in supposing that this is of small momei t 
when the original descriptions are in English, but it might be much 
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more serious as a source of future confusion were they in certain 
other languages. 

It may be that the Latin requirement should be abandoned. If 
so, action to that end should be taken at a representative interna- 
tional congress, after full discussion and consideration. It would 
seem most unfortunate at a time like this, when the political struc- 
ture of society is in such anarchy, for scientists to fail, even in so 
apparently trivial a way, to uphold the ideal of international 
cooperation, which has been a source of strength in the past and 
the promise of a better future. — G. W. Martin. 



MYCOLOGICAL SOCIETY OF AMERICA 


DIRECTORY " 
1940-1941 

Contents 


Directory 670 

Members deceased (1940-1941) 690 

Geographical directory 690 

Constitution and by-laws 695 

Officers, past and present 698 

Members, Editorial board 699 

Committees and Representatives 699 

Financial statements 1939 and 1940 .• 700 


Directory 1940-1941 

** The double asterisk precedes the names of life members. 

* The single asterisk indicates associate membership. 

Addresses are given in italics, the special interest in parentheses. 

Aase, Dr^ Hannah C[aroline], Associate Professor in Botany, State 
College of Washington, 205 College Courts Pullman^ Wash, (Cytology; 
comparative morphology.) 

Alexopoulos, Dr. Const[antine1 JIohn], Phytopalhological Laboratories^ 
S, A, Hellenique de Produits et Engrais Chimiques, Drapeisona^ Piraeus ^ 
Greece. (Ascomycetes; h^ungi Imperfecti.) 

Altstatt, George E., Plant Pathologist^ Division of Plant Pathology, Texas 
Agricultural Experiment Station, College Station, Terns. (Tomato 
diseases.) 

Ames, Dr. Lawrence M., Associate Pathologist, U. S. Department of 
Agriculture, Arnold Arboretum, Jamaica Plain, Mass. (Sexual phe- 
nomena in coprophagous fungi.) 

Andrus, Dr. C[harles] F[rederic], Pathologist, Division of Fruit and 
Vegetable Crops and Diseases, U. S. Department of Agriculture, Charleston, 
S. C. (Cytology; pathology.) 

Arde, Dr. Walker R., 302 N. 40th St., Philadelphia, Pa. (Agaricaceae.) 

Arenberg, Miss Florence F., 2741 W. Winnemae Ave., Chicago, III. 
(Agaricaceae.) 

Arthur, Dr. J[os£Ph] C[harles], Professor Emeritus of Botany, Purdue 
University Agricultural Experiment Station, Lafayette, Ind. (Taxonomy 
of Uredinales.) 

Atwell, Ernest A[lleyne], Assistant in Timber Pathology^ Forest Products 
Laboratories of Canada, Isabella df Metcalfe Sts., Ottawa, Ontario, Canada. 
(Polyporaceae; taxonomy and comparative morphology.) 

^ Compiled by the Secretary-Treasurer, Chapel Hill, N. C., August 30, 1941. 
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Ayers, Dr. Theodore T[homas1, Associate Pathologist, U. S. Department 
of Agriculture, Agricultural Center^ Louisiana State University ^ Baton 
Rouge, La, (General mycology; Mucorales.) 

Bache-Wiig, Miss Sara, Associate Professor of Botany, Smith College, 
36 Prospect Ave., Northampton, Mass, 

Backus, Dr. Myron P[ort], Assistant Professor of Botany, University of 
Wisconsin, Biology Building, Madison, Wis, (Cytology and mor- 
phology of Ascomycetes.) 

Baker, Dr. Gladys E[lizabeth1, Instructor, Department of Plant Sciences, 
Vassar College, Poughkeepsie, N, Y. (Myxomycetes; lower Basidi- 
omycetes.) 

Barnes, Dr. B. F., Head, Department of Biology, Chelsea Polytechnic, 
Manresa Road, London, S, W, 3, England, 

Barnett, Horace L., Assistant Professor of Biology, New Mexico State 
College, State College, New Mexico, (General mycology.) 

Barrett, Dr. J[ames] TIheophilus], Professor of Plant Pathology, Plant 
Pathologist in the Experiment Station, 107 Hilgard Hall, University of 
California, Berkeley, California. (Plant pathology; Phycomycetes.) 

Barrus, Dr. M[ortier1 F[ranklin], Professor of Plant Pathology, New 
York State College of Agriculture, Cornell University, Ithaca, N. Y, 
(Diseases of plants.) 

Bartsch, Alfred F., Biology Building, University of Wisconsin, Madison, 
Wis, 

Baxter, Dr. Dow V[awter], Associate Professor, School of Forestry and 
Conservation, University of Michigan, Ann Arbor, Mich, (Forest 
pathology; silvics.) 

Beardslee, H[enry] C[urtis], Perry, Lake County, Ohio, (Agaricales.) 

Bechtel, Dr. A[lbert] R[eiff], Professor of Botany, Wabash College, 
708 W. Wabash Ave., Crawfordsville, Ind, 

Beckwith, Miss Angie M[aria], Junior Pathologist, Barberry Eradication, 
U, S, Department of Agriculture, Washington, D, C, (Taxonomy and 
genetics.) 

Benedek, Dr. Tibor, Department of Dermatology, Medical School, North- 
western University, Chicago, III. (Medical mycology.) 

Benham, Dr. Rhoda Williams, Assistant Professor of Dermatology, College 
of Physicians & Surgeons, Columbia University, 630 W. 168th St., New 
York City. (Human pathogens.) 

Bennett, Ralph E[dgar], Botany Department, University of Michigan, Ann 
Arbor, Mich. (Sphaeriales and other Pyrepomycetes.) 

Berdan, Prof. Helen Berenice, Department of Botany, University of 
Western Ontario, London, Ontario, Canada, (Aquatic Phycomycetes.) 

Bergman, Dr. H[erbert] F[loyd], Bureau Plant Industry, U. S. Depart- 
ment of Agriculture, Massachusetts State College, Amherst, Mass, 
(Pathology of cranberries and blueberries.) 

Bessey, Dr. Ernst A[thearn1, Professor and Head of Botany Department* 
and Dean of Graduate School, Michigan State College, East Lansing, 
Mich, (Phylogeny; Phycomycetes.) 

Bingham, R[ichard] T[homas], School of Forestry, University of Idaho 
Moscow, Idaho, (Forest pathology.) 
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Bisby, Dr. G[uy] R[ichard], Imperial Mycological Institute^ Kew^ Surrey^ 
England. 

Bishop, Dr. Harlow, Assistant Professor, Department of Biology, Belknap 
Campus, University of Louisville, Louisville, Ky. (Sexuality in aquatic 
Phycomycetes.) 

Blackwell, Miss E[lizabeth] MIarianne], Head, Department of Botany, 
Royal Holloway College, Englefield Green, Surrey, England. (Phy- 
comycetes.) 

Blakeslee, Dr. A[lbert] F[rancis], Director, Department of Genetics, 
Carnegie Institution of Washington, Cold Spring Harbor, N, Y. (Muco- 
rales.) 

Bliss, Dr. Donald E[verett], Assistant Plant Pathologist, University of 
California, Citrus Experiment Station, Riverside, California. (Pathology 
of date palms and citrus.) 

Blood, Dr. H. Loran, Agent, Division Fruit & Vegetable Crops & Diseases, 
U. S. Department of Agriculture and Plant Pathology, Utah State 
Agricultural Experiment Station, Logan, Utah. (Comparative mor- 
phology; parasitology.) » 

Bodman, Sister Mary Cecilia, D. V. M., Professor of Biology, Mundelein 
College, 6363 Sheridan Road, Chicago, III. (Taxonomy of the Tremel- 
lales.) 

Bonar, Dr. Lee, Associate Professor of Botany, Department of Botany, 
University of California, Berkeley, Calif. (Morphology.) 

Boyce, Dr. J[ohn] S[haw], Professor of Forest Pathology, Osborn Botanical 
Laboratories, Yale University, New Haven, Conn. 

Brasfield, Lieutenant Travis W[inford1, U. S. Army, Box 563, Hamilton 
Field, Calif. 

Brooks, Dr. A[lbert] Nelson, Plant Pathologist, Florida Agricultural 
Experiment Station, Strawberry Investigation Laboratory, Box 522, 
Lakeland, Fla. (Fungi parasitic on plants.) 

Brown, Dr. J[ames] G[reenlief], He^td, Department of Plant Pathology, 
University of Arizona; Plant Pathologist, Arizona Agricultural Experu 
ment Station, Box 4672, University Station, Tucson, Ariz. (Phy- 
comycetes.) 

Brown, Dr. William L., Cytogeneticist, U. S. Golf Association, Green 
Section, Box 73, Benjamin Franklin Station, Washington, D. C. (Cy- 
tology, genetics, and plant breeding.) 

Brunel, Prof. Jules, Assistant Director, InsUtut Botanigue, Universite 
de Montreal, 4101 est, rue Sherbrooke, Montreal, Quebec, Canada. 
(Taxonomy.) 

Buddin, Walter, Economic Mycologist, Reading University, 7 Redlands 
Road, Reading, England. (Pathology; Basidiomycetes, Phycomycetes.) 

**Buller, Dr. A[rthur1 H[enry1 Reginald, Professor of Botany Emeritus, 
University of Manitoba, Winnipeg, Manitoba, Canada. (Fungi in every 
respect; physiological problems in general.) 

Burlingham, Dr. Gertrude S., 818 Antoinette Ave., Winter Park, Fla. 
(Summer address, Newfane, Vt.). (Russula, Lactaria, and Lepiota.) 

Burnham, S[tewart] H[enry], Assistant Curator, Department of Botany, 
Cornett University, Ithaca, N. F. (Taxonomy.) 
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Burton, Miss [Mary] Gwendolyn, Research Associate in Plant Pathology, 
Department of Plant Pathology , The University of Georgia, Athens, Ga. 
(Mycology; Ascomycetes.) 

Butler, Miss Ellys T., Instructor of Botany, 186 Crescent Ave,, Leonia, 
N. J, (Morphology and taxonomy of the Discomycetes.) 

Cain, Dr. Roy F., Assistant in Mycological Herbarium, Department of 
Botany, University of Toronto, Toronto, Ontario, Canada. (Taxonomy; 
Sphaeriales and coprophilous fungi.) 

Campbell, Dr. W[illiam] A[ndrew]. Assistant Forest Pathologist, Division 
of Forest Pathology, U. S. Department of Agriculture, 306 W. Ridge Ave., 
State College, Pa. 

Carrion, Dr. A. L., Department of Mycology, School of Tropical Medicine, 
San Juan, Puerto Rico. 

Cash, Miss Edith K[atherine], Assistant Mycologist, Mycology and 
Disease Survey, U. S. Department of Agriculture, Washington, D. C. 
(Discomycetes.) 

Chardon, Dr. Carlos E., University of Puerto Rico, Rio Piedras, Puerto Rico. 

Charles, Miss Vera K., Mycology and Disease Survey, U. S. Department of 
Agriculture, Washington, D. C. (Entomogenous fungi.) 

Christenberry, Dr. Geo[rge] A[ndrkw], Associate Professor of Biology, 
Meredith College, Raleigh, N. C. (Mucorales.) 

Christensen, Dr. J. J., Professor of Plant Pathology, University Farm, St. 
Paul, Minn. (Development of disease resistant varieties of crop plants 
and genetics of plant pathogens.) 

Chupp, Dr. Charles D[avid], Extension Professor, Department of Plant 
Pathology, Cornell University, Ithaca, N. Y. (Cercosporae.) 

Clements, Dr. Frederic E., Mission Canyon, Santa Barbara, Ca///; June- 
Sept. Alpine Laboratory, Manitou Springs, Colo. (Taxonomy; ecology; 
Discomycetes.) 

Coker, Dr. W[illiam] C[hambers], Kenan' Professor of Botany, Department 
of Botany, University of North Carolina, Chapel Hill, N. C. (Mycology 
and taxonomy of higher plants.) 

CoNANT, Dr. Geo[rge] H[erbert], Proprietor, Triarch Botanical Prod- 
ucts,” Ripon, Wis. (Morphology.) 

CoNANT, Dr. Norman F., Assistant Professsor Bacteriology and Mycology, 
Duke Hospital, Duke University, Durham, N. C. (Medical mycology.) 

CoNARD, Dr. H[enry] S[hoemaker], Professor of Botany, Grinnell College, 
Grinnell, Iowa. 

Conners, I [bra] L[ockwood], Associate Plant Pathologist, Division of 
Botany and Plant Pathology, Central Experimental Farm, Ottawa, 
Ontario, Canada. (Plant disease survey, general mycology.) 

Cook, Dr. Harold T[hurston], Plant Pathologist, Virginia Truck Experi- 
ment Station, Box 2160, Norfolk, Va. (Fungi causing vegetable 
diseases.) 

Cook, Dr. Melville T[hurston], Agricultural Experiment Station, Rio 
Piedras, Puerto Rico. Retired. Care of Dr. Harold T. Cook, Virginia 
Truck Experiment Station, Norfolk, Va. 

Cook, Dr. W. R. Ivimey, University College of South Wales and Monmouth- 
shire, Newport Road, Cardiff, Wales. 
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Cooke, Wm. Bridge, Sierra Club Shasta Lodge, ML Shasta, Siskiyou Co,, 
Calif, (Polyporaceae, Hymenochaetoideae.) 

Corner, Dr. £. J. H., Botanic Garden, Singapore, Straits Settlements, 
(Basidiomycetes, Discomycetes.) 

Corum, Dr. Cyril J., Biological Laboratories, Western Reserve University, 
Cleveland, Ohio, 

Cotner, Dr. Frank B., Professor of Botany and Bacteriology, Montana 
State College, 408 West Koch St,, Bozeman, Montana, (Physiology and 
cytology of Oomycetes.) 

Couch, Dr. John N[athaniel1, Professor of Botany, University of North 
Carolina, Chapel Hill, N, C. (Fungi in general, symbiosis and sexuality 
in particular.) 

Creacer, Dr. Don Baker, Research Pathologist, Section of Applied Botany 
and Plant Pathology, Illinois Natural History Survey, 337 Natural 
Resources Bldg., Urbana, III, (General mycology; parasites and diseases 
of ornamental and greenhouse plants.) 

Crowell, Dr. Ivan H[errett], Lecturer in Plant Pathology, McGill 
University, Macdonald College, Quebec, (Mycology; plant pathology.) 

Cummins, Dr. George B[aker], Associate in Botany, Botany Department 
Agricultural Experiment Station, Lafayette, Ind, (Taxonomy and 
biology of the IJredinales.) 

Cunningham, Dr. H[owe] S[ymonds1, Long Island Vegetable Research Farm, 
Riverhead, N, Y, 

Cutter, Dr. V[ictor] M[acomber] Jr., New London, New Hampshire, 
(Phycomycetes.) 

Darker, Dr. Grant D[ooks], Assistant Professor of Botany, 311 Rebstock 
Hall, Washington University, St, Louis, Mo. (Hysteriales.) 

Davidson, Ross W., Associate Mycologist, Forest Pathology, U. S. De- 
partment of Agriculture, 6230 19th St. North, Arlington, Va, (Tax- 
onomy.) 

Davis, Dr. B[enjamin] H[arold], Associate Professor of Plant Pathology, 
^ Rutgers University, New Jersey Agricultural Experiment Station, New 
Brunswick, N. J. (Taxonomy; parasitic fungi.) 

Davis, Dr. William H[arold], Assistant Professor of Plant Pathology, 
Clark Hall, Amherst, Mass. (Mycology and forest pathology.) 

Dearness, Dr. John, Retired Professor of Biology, Ukiversity of Western 
Ontario, 30 Marley Place, London, Ontario, Canada. (Taxonomy.) 

DeLamater, E[dward1 D[oane], Department of Dermatology, College of 
Physicians & Surgeons, Columbia University, 168th St., New York City. 

Dick, Miss Esther A[melia], Assistant in the Department of Botany, 
Brown University, Providence, R. I, (Mycology.) 

Dickson, Dr. Frank, Associate Professor of Botany, University of British 
Columbia, Vancouver, B. C., Canada. (Plant pathology.) 

Diehl, Dr. William W[ebster], Associate Mycologist, U, S. Department 
of Agriculture, Washington, D. C.; Adjunct Professor of Mycology, The 
George Washington University. (Taxonomy and comparative mor- 
phology of Ascomycetes and Fungi Imperfecti.) 

Dimock, Dr. Arthur W[atson], Assistant Professor of Plant Pathology, 
New York Stale College of Agriculture, Cornell University, Ithaca, N. Y. 
(Genetics of fungi.) 
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Dodge, Dr. B[ernard] O., Plant Pathologist, New York Botanical Garden, 
Bronx Park, New York City. (Genetics of fungi; cytology; comparative 
morphology.) 

Dodge, Dr. Carroll W[illiam], Professor of Botany, Washington Uni- 
versity, and Mycologist, Missouri Botanical Garden, 2315 Tower Grove 
Ave., St. Louis, Mo. (Morphology and taxonomy of lichens and fungi, 
including those pathogenic to mammals.) 

Dosdall, Dr. Louise, Assistant Professor of Plant Pathology, University 
Farm, St. Paul, Minn. (Diseases of ornamental plants.) 

Doubles, Dr. James A., Instructor of Biology, Campbell College, Buie's 
Creek, N. C. (Myxomycctes.) 

Downing, Dr. J[ohn] G[odwin], Dermatologist, Boston City Hospital, 
520 Commonwealth Ave., Boston, Mass. 

Drayton, Dr. F[rank] L[isle], Plant Pathologist, Division of Botany and 
Plant Pathology, Central Experimental Farm, Ottawa, Ontario, Canada. 
(Sexuality in Sclerotinia.) 

Drechsler, Dr. Charles, Pathologist, U. S. Horticultural Station, Belts- 
ville, Md. (Fungi associated with root rot.) 

Dunegan, Dr. John C[lymer], Associate Pathologist, U. S. Department of 
Agriculture, Room 225, Agricultural Building, Fayetteville, Ark. (Fruit 
disease fungi.) 

Eddins, Dr. A[uther] H[amner], Plant Pathologist, Agricultural Experi- 
ment Station, Hastings Laboratory, Hastings, Fla. (Parasitic fungi.) 

Edgecombe, Dr. A[lbert] E[dward|, Asscx:. Prof, of Botany, Northwestern 
University, Evanston, III. (Taxonomy.) 

Edgerton, Dr. C[laude] W[ilbur1, IVofessor of Botany, Department of 
Botany, Louisiana State University, University, La. 

Ehrlich, Dr. John, Associate Professor of Forestry, University of Idaho, 
Moscow, Idaho. (Forest pathology and mycology.) 

Ellis, D[on] E[dwin], Assistant Plant Pathologist & Extension Plant 
Pathologist, Botany Department, N. C. State College, Raleigh, N. C. 
(Vegetable crop diseases.) 

Elrod, Ralph Perry, Department of Bacteriology, Ohio State University, 
Columbus, Ohio. 

Emerson, Dr. Ralph, Instructor in Botany, Department of Botany, Univer- 
sity of California, Berkeley, Calif. (Experimental studies of algae and 
aquatic fungi.) 

Emmons, Dr. C[hester1 W[ilson], Senior Mycologist, National Institute of 
Health, Bethesda, Md. (Medical mycology; cytology of fungi.) 

Emoto, Yoshikadzu, Biological Department, Peers College, Mejiro-Machi, 
Tokyo, Japan. (Mycology; physiology.) 

Ezekiel, Dr. Walter N[aphtali], Plant Pathologist, Texas Agricultural 
Experiment Station, College Station, Texas. (Phymatotrichum root rot.) 

Fawcett, Dr. H[oward] S[amuel], Professor of Plant Pathology, Head, 
Division of Plant Pathology, University of California, Citrus Experi- 
ment Station, Riverside, Calif. (Taxonomy and physiology of fungi, 
especially citrus fungi in relation to diseases.) 

Felix, E[arl] L[ouis], Plant Pathologist, General Development Division 
U. S. Rubber Company, Passaic, N. J. (Fungicidal research.) 



676 


Mycologia, Vol. 33, 1941 


Fischer, Dr. George W., Associate Pathologist, Division of Forage Crops 
and Diseases, Bureau of Plant Industry, U. S. Department of Agricul- 
ture, Agricultural Experiment Station, Pullman, Wash. (Grass smuts and 
rusts; general biology of the Ustilaginales and Uredinales.) 

Fitzpatrick, Dr. Harry M[orton], Professor of Mycology, Department of 
Plant Pathology, Plant Science Building, Cornell University, Ithaca, N, Y. 
(General mycology; Pyrenomycetes.) 

Fowler, Marvin E[dward], Assistant Pathologist, Division of Forest 
Pathology, U, S. Department of Agriculture, Bureau of Plant Industry, 
Washington, D. C. 

Fritz, Dr. Clara W[inifred], Timber Pathologist, Forest Products Labora- 
tories of Canada, Metcalfe & Isabella Sts., Ottawa, Ontario, Canada. 
(Fungi staining and rotting wood.) 

Gaines, J. G., Coastal Plain Experiment Station, Tifton, Ga. 

Gammel, Dr. John A[nthony], Assistant Clinical Professor of Dermatology 
and Syphilology, Western Reserve University, Lakeside Hospital, Cleve- 
land, Ohio. (Medical mycology.) 

Gardner, Dr. Max W[illiam1, Professor of Plant Pathology, University of 
California, 107 Hilgard Hall, Berkeley, Calif. (Parasitism.) 

Gaumann, Dr. Ernst, Professor and Direktor des Instituts fiir speziellc 
Botanik der Eidg. Technischen Hochschulc, Universitdtsstrasse 2, 
Zurich 6, Switzerland. (General mycology.) 

Gibbs, J. G., Department of Agriculture, Port Stanley, Falkland Islands. 

Gilbert, Dr. Edouard Jean, Docteur en pharmacie. President de la 
Soci^t^ Mycologique de France, 4 Rue de Musset, Paris 16°, France. 
(Basidiomycetes, taxonomy, morphology.) 

Gilbert, Dr. E[dward] M[artinius], Professor of Botany and Plant Path- 
ology, Biology Building, University of Wisconsin, Madison, Wis. 

Gilbert, Dr. Frank A[lbert1, Professor of Botany, Marshall College, 
Huntington, W. Va. (Myxomycetes.) 

Gill, Lake S,, Senior Pathologist, Division of Forest Pathology, U. S. 
Department of Agriculture, Box 523, Albuquerque, New Mexico. (Forest 
" fungi.) 

Gilman, Dr. Joseph C[harles], Professor of Botany, Iowa State College, 
518 Ash Ave., Ames, Iowa. (Physiology; parasitic fungi.) 

Goldsmith, Dr. G[lenn] W[arren], Professor of Plant Pathology, Univer- 
sity of Texas, Box 1611, University Station, Austin, Texas. 

Goldsworthy, Dr. Marion C[harles], Associate Pathologist, U. S. De- 
partment of Agriculture, Horticultural Research Station, Beltsville, Md. 
(Fungous parasites of plants; physiology of fungi; fungicides.) 

Goodding, Leslie Newton, Associate Botanist, Indian Service, U. S. De- 
partment of Interior, 58 West WUshire, Phoenix, Ariz. 

Gordon, Dr. W[illiam] L[awrence], Plant Pathologist, Dominion Rust 
Research Laboratory, Winnipeg, Manitoba, Canada. (Taxonomy of 
Fusarium.) 

Gosselin, Roger, Associate Pathologist, Department of Lands and Forests, 
Quebec, 3 BeUeau Ave., Levis, P. Q., Canada. (Research in wood rots 
of conifers.) 

Graff, Dr. Paul W[eidemeyer], 310 Nuber Ave., Mt. Vernon, N. Y. 
(Comparative morphology; taxonomy; Perisporiales.) 
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Gravatt, Mrs. Annie R., Bureau Plant Industry^ Washington^ D. C, 

Graves, Dr. Arthur H[armount], Curator of Public Instruction, Brooklyn 
Botanic Garden, 1000 Washington Ave., Brooklyn, N. V. (Diseases of 
forest trees.) 

Grodsinsky, Leon, Jorge Newbery 1803, Buenos Aires, Argentina. 

Groves, Dr. J[ames] Walton, Division of Botany and Plant Pathology, 
Central Experimental Farm, Ottawa, Ontario, Canada. (Dermatcaceae, 
seed-borne fungi.) 

Guba, Dr. Emil Frederick, Research Professor of Botany, Field Station, 
Massachusetts State College, 240 Beaver St., Waltham, Mass. (Pes- 
talotia; plant pathology, material for exchange.) 

Guterman, Dr. C[arl] E[dward] F[rederick], Professor of Plant Path- 
ology and Assistant Director of the Cornell University Agricultural 
Experiment Station, Roberts Hall, Cornell University, Ithaca, N. Y. 
(Experiment Station Administration and Fungi Causing Plant Disease.) 

Haenskler, Dr. C[onrad] M[artin], Associate Plant Pathologist, Agricul- 
tural Experiment Station, New Brunswick, N. J. (Plant Pathology.) 

Hagelstein, Robert, Honorary Curator of Myxomycetes, N. Y. Botanical 
Garden, 165 Cleveland Ave., Mineola, N. Y. (Taxonomy, Myxomy- 
cetes.) 

Hahn, Dr. Glenn Gardner, Pathologist, Division of Forest Pathology, 
Bureau Plant Industry, U. S. Department of Agriculture, and Research 
Associate, Department of Botany, Yale University, Marsh Hall, 360 
Prospect St., New Haven, Conn. (Forest fungi; Dasyscyphae; tax- 
onomy.) 

Hanna, Dr. William F[ielding], Senior Plant Pathologist, Dominion Rust 
Research Laboratory, University of Manitoba, Winnipeg, Canada. (Ce- 
real smuts; Agaricaceae.) 

Hansbrough, Dr. John R[aymond], Associate Pathologist, Division of 
Forest Pathology, Marsh Hall, Yale University, 360 Prospect St., New 
Haven, Conn. (Wood inhabiting fungi; Ascomycetes.) 

Hansen, Dr. H[ans] N[icholas], Associate Professor of Plant Pathology, 
211 HUgard Hall, University of California, Berkeley, Calif. (Variation 
and taxonomy of Fungi Imperfecti.) 

Hara, Dr. Hiroshi, No. 4 Ku^n, 3 Chome, Kojimachi-ku, Tokyo, Japan. 

Hardison, John R[obert], Research Assistant, Department of Botany, 
University of Michigan, Ann Arbor, Michigan. (Grass and legume 
diseases; powdery mildew, rusts, leaf spot fungi.) 

Harper, Dr. Robert Almer, Bedford, Va., Route 5. (Cytology of fungi.) 

Harrar, Dr. J. George, Head, Department of Plant Pathology, Washington 
State College, Pullman, Wash. (Plant pathology & mycolc^.) 

Harris, Hubert A[ndrew1, Associate Professor of Biology, Southeastern 
State CMege, Durant, Okla. (Phytopathology and mycology.) 

Harrison, K[enneth] A[rchibald], Assistant Plant Pathologist, Division 
of Botany, Laboratory of Plant Pathology, Kentville, Nova Scotia. 
(Agaricales.) 

Harrison, Dr. T. H., Fruit Research Officer, Australia House, London, 
England. (Sclerotinia.) 

Harvey, Dr. J[ahbs] V[£Rnon], San Bernardino Junior College, Botany 
Department, San Bernardino, Calif. (Soil water molds.) 
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Haskins, Captain R[eginald1 H[inton], Canadian Active Army, Ex- 
Demonstrator, Department of Botany, University of Western Ontario, 
London, Canada, 139 Copeland St., North Bay, Ontario, Canada. (Phy- 
comycetes; Chytridiales.) 

Hatch, Dr. Winslow R., Head, Department of Botany, Washington State 
College, Pullman, Wash. (Sexuality in Phycomycetes.) 

Heald, Dr. F[rederick] D[eForest], Head, Department of Plant Pathology, 
Washington Stale College, Pullman, Wash. (Pathology; physiology.) 

Hedgcock, Dr. Geo[rge] G[rant], Senior Pathologist, retired, U. S. De- 
partment of Agriculture, Forest Pathology, Washington, D. C. (Uredi- 
nales; forest fungi; smelter fumes injury to forest trees.) 

Henrici, Dr. Arthur T[rautwein], Professor of Bacteriology, 18 Millard 
Hall, University of Minnesota, Minneapolis, Minn. (Fungous diseases 
of man.) 

Henry, Dr. L[eRoy] K[ershaw], Assistant Curator of Botany, Carnegie 
Museum, Pittsburgh, Pa. (Taxonomy of Polyporaceae & Agaricaccae.) 

Hesler, Dr. L[exemuel] RIay], Professor and Head, Department of Botany, 
University of Tennessee, Knoxville, Tenn. (Taxonomy of Agaricaceae.) 

Hilborn, Dr. M[erle] T[yson], Assistant Plant Pathologist, Agricultural 
Experiment Station, Orono, Maine. (Forest pathology.) 

Hillegas, Dr. Arthur B[urdette], Assistant in Botany, Department of 
Botany, Columbia University, New York, N. Y. (Phycomycetes; cy- 
tology.) 

Hiratsuka, Prof. Naohide, Botanical Laboratory, Tottori Agricultural Col- 
lege, Tottori, Japan. (Uredinales.) 

Honey, Dr. Edwin E[arl], U. S. D. A. Bureau of Entomology and Plant 
Quarantine, Division Plant Disease Control, Box 474, Milwaukee, Wis. 
(Discomycetes; plant pathology.) 

Hopkins, Dr. JIoseph] G[ardner], Professor of Dermatology, College of 
Physicians and Surgeons, 630 West 168th St., New York City. (Fungi 
pathogenic for man.) 

Horne, W[illiam T[itus], Professor of ’Plant Pathology and Plant Path- 
ologist, Citrus Experiment Station, University of California, Riverside, 
Calif. (Fungi affecting sub-tropical fruits; Botryosphaeria ribis.) 

Hotson, Hugh H[owison], Lieutenant in active army service, 3949 15th 
Ave., N. E., Seattle, Wash. (Mycology.) 

House, Dr. Homer Doliver, New York State Botanist, New York State 
Museum, Albany, N. Y. (Taxonomy and comparative morphology.) 

Howard, Dr. Frank L[eslie], Plant Pathologist, Agricultural Experiment 
Station and Assistant Professor of Botany, Rhode Island State College, 
Kingston, R. I. (Plant disease fungi; myxomycetes.) 

Howard, Dr. Grace Elizabeth, Associate Professor of Botany and As- 
sistant Curator of Herbarium, Department of Botany, Wellesley College, 
Wellesley, Mass. (Taxonomy and comparative morphology.) 

Howell, Dr. Arden, Jr., Instructor in Tropical Medicine, Department of 
Parasitology, Tulane University, 1430 Tulane Ave., New Orlanes, La. 
(Medical mycology.) 

Hunt, N[icholas] Rex, Pathologist, 933 N. Kenmore St., Arlington, Va. 
(Foreign plant diseases.) 
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Imazeki, Dr. Rokuya, Curator Botany Department, The Tokyo Science 
Museum^ Ueno Park, Tokyo ^ Japan, (Taxonomy of Basidiomycetes.) 

Indoh, Dr. Hiroharu, Instructor in Botany for Normal College, Botanical 
Institute, The Tokyo Bunrika-Daigaku^ Otsuka, Tokyo, Japan. (Aquatic 
Phycomycetes.) 

Jackson, Henry A[lexander1 C[armichael], 35 Campbell Ave., Montreal 
West, Quebec, Canada; summer address, R. R. No. 1, St. Aubert, Co. 
U Islet, Quebec, Canada. 

Jackson, Dr. Herbert S[pencer], Professor of Mycology and Head, De- 
partment of Botany, University of Toronto, Toronto, Ontario, Canada. 
(Taxonomy and comparative morphology, especially of Uredinales and 
Thelephoraceae. ) 

Jacques, Dr. J[oseph] Emile, Plant Pathologist, Montreal Botanical Garden, 
Montreal, Canada. (Dcmatiaceae; Phragmosporae.) 

Jeffers, Walter FIulton], Instructor in Plant Pathology, Plant Pathology 
Division, University of Maryland, College Park, Md. (Small fruit 
diseases.) 

Jenkins, Dr. Anna E[liza], Asscx*iate Mycologist, Mycology and Disease 
Survey, U. S. Department of Agriculture, Washington, D. C. (Tax- 
onomy; Myriangiales; Exoascaceae.) 

Jennings, Dr. Otto E[mery], Head, Dept. Biology, University of Pitts- 
burgh; Curator of Botany, Carnegie Museum, Pittsburgh, Pa. (Sys- 
tematic, ecological and paleontological mycology.) 

Johnson, Dr. A[aron], G., I'lant Pathologist, U. S. Department of Agricul- 
ture, Bureau of Plant Industry, Washington, D. C. (Diseases of cereals.) 

Johnson, George Thomas, Fellow of the John Simon Guggenheim Memorial 
Foundation (to tropical Americ^a), care of Department of Botany, Wash- 
ington University, St. Louis, Mo. (Cryptogams, especially fungi and 
lichens; plant i>athology; economic botany.) 

Johnson, Howard W., Plant Pathologist, Division of Forage Crops and 
Diseases, Bureau of Plant Industry, U. S. Department of Agriculture, 
Washington, D. C. (Forage crops diseases.) 

Johnson, Dr. Minnie May, Instructor in Botany, Science Department, 
Stephens College, Columbia, Mo. (Gasteromycetes.) 

Jones, Asa Charles, Jr., Medical Student, 7304 LindeU Blvd., University 
QUy, Mo. (Bone healing; orthopedic surgery.) 

Jones, Mrs. Joyce Hedrick, Research Assistant, University Herbarium, 
Museums Building, University of Michigan, Ann Arbor, Michigan. 
(Lichenology.) 

Jones, Walter, Assistant Plant Pathologist, Plant Pathology Laboratory, 
Saanichton, British Columbia, Canada. (Plant pathology.) 

JORSTAD, Dr. I VAR, State Mycologist, Botanical Museum, Oslo, Norway. 
(Uredinales.) 

JossERAND, Marcel, 24 Rue de la Part-Dieu, Lyon 3, France. 

Just, Dr. Theo[dor] K[arl], Professor of Biology and Curator of Herbaria, 
University of Notre Dame, Notre Dame, Ind. (Morphology.) 

JusTO- P rats, Ralph, at present on active duty. Lieutenant U. S. Army, 
Infantry, 2426 Fulton St., Berkeley, CaUf. 

Kanouse, Dr. Bessie B[ernice], Assistant to the Director and Curator, 
University Herbarium, University of Michigan, 406 S. 5th Ave., Ann 
Arbor, Mich. (Phycomycetes; Discomycetes.) 
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Karling, Dr. J[ohn] S[idney], Professor of Botany, Department of Botany, 
Columbia UniversUy, New York City, (Cytology; phytogeny.) 

Kaufert, Dr. Frank H[enry], Associate Professor, Forestry School, Univer- 
sity of Minnesota, SL Paul, Minn, (Wood technology; wood preserva- 
tion; forest pathology.) 

Keeping, Dr. [Eleanor] Silver, (nee Dowding), Medical Mycologist, 
Provincial Laboratory, University of Alberta, Edmonton, Alberta, Canada, 

Keitt, Dr. G[eorge] W[annamaker1, Professor of Plant Pathology, Horti- 
cultural Building, University of Wisconsin, Madison, Wis, (Plant 
pathology; fruit diseases.) 

Kelly, Dr. Howard Atwood, Professor Emeritus, Gynecological Surgery, 
1406 Eutaw Place, Baltimore, Md, (Taxonomy.) 

Kern, Dr. Frank D[unn], Head, Department of Botany, and Dean 
Graduate School, The Pennsylvania State College, State College, Pa, 
(Uredinales.) 

Kevorkian, Dr. Arthur G[eorge], Agricultural Experiment Station, 
Mayaguez, Puerto Rico. (Comparative morphology; Phycomycetes; 
diseases of Vanilla.) , 

Kienholz, Jess R., Assistant Pathologist, U. S. Department of Agri- 
culture, U. S. Fruit Disease Laboratory, Hood River, Ore. (Fruit 
diseases.) 

Kingery, Lyle B., Clinical Professor in Charge of Division of Dermatology 
& Sy philology, University of Oregon Medical School, 349 Medical Arts 
Bldg., Portland, Ore. 

Kitzmeyer, Edmund L[eith], Ch.ief Chemist, United States Yeast Corp. 
Box 7, West Brookfield, Mass. 

Knauz, Marie [Bertha], High School Teacher of Biology, 1217 Trevanion 
St. {18), Pittsburgh, Pa. (Taxonomy of the Rhodosporae.) 

Kobayashi, Yoshio, Assistant, Botanical Institute, Tokyo Bunrika Daigaku 
{Tokyo University of Literature and Science) Koishikawa, Tokyo, Japan. 

Kolk, Dr. Laura A[lma], Assistant Professor, Biology Department, Brooklyn 
College, Brooklyn, N, Y. (Smuts.) * 

Ko^, Kenneth, Plant Breeder, F. H. Woodruff & Sons, Inc., Milford, 
Conn., Thompson Hill Road, Woodmont, Conn. (Phytogenetics & 
economic ph 5 ^opathology.) 

Lally, John A[nthony], Graduate Student, 116 Hendrick St., Providence, 
R. I. (Mycology.) 

Lambert, Dr. Edmund B., Pathologist, Bureau of Plant Industry, U. S. 
Department of Agriculture, Washington, D. C. (Mushroom culture and 
diseases.) 

Laskaris, Thomas, Plant Pathologist, New York Botanical Garden, Bronx 
Park, New York City. (Diseases of ornamentals.) 

Latham, Dr. Dennis H[arold], Tennessee Agricultural Experiment Station, 
Springfield, Tenn. 

Ledingham, Dr. G[eorg£] A[bECK], Mycologist, Division of Biology and 
Agriculture, National Research Council, Ottawa, Ontario, Canada. (Cy- 
tology and morphology of Phycomycetes, industrial fermentations.) 

Lefebvre, Dr. C. L., Arlington Farm, Rosslyn, Va. 

Lenz, L[ee] Wayne, Graduate Student, Henry Shaw School of Botany, 
Missouri Botanical Garden, St. Louis, Mo. 
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Leon, Dr. Enrique Rio, Trista 18, Santa Clara, Cuba. 

Leonian, Dr. Leon H[atchig], Associate Professor Plant Pathology, West 
Virginia University, 836 Price St., Morgantown, W. Va. (Physiology 
of fungi.) 

Leuchs, Miss Augusta V[ictoria] H[arriet] A[ntonia], Graduate Student, 
Biological Laboratories, Harvard University, Cambridge, Mass. (Sexu- 
ality in aquatic Phycomycetes.) 

Levine, Dr. Michael, Biologist, Laboratory Division, Montehore Hospital; 
Residence, 266 Bedford Park Blvd., Bronx, New York City. (Plant and 
animal tumors.) 

Lewis, Dr. George M., Assistant Professor of Clinical Medicine, Cornell 
University Medical School, 121 East 60th St., New York City. (Medical 
mycology.) 

Lieneman, Dr. Catharine, Assoc. Prof. Botany, State Teacher*s College, 
River Falls, Wise. (Cytology of Ascomycetes.) 

Limber, Donald P., 3 Mayfair Road, Morris Plains, N. J. 

Lin, C. K., Department of Plant Pathology, Nanking University, Chengtu, 
China. (Plant pathology.) 

Linder, Dr. David H[unt], Lecturer in Botany and Curator, Farlow 
Herbarium and Library, Harvard University, 20 Divinity Ave., Cam- 
bridge, Mass. (Hyphomycetes, Basidiomycetes, and cytology of fungi.) 

**Linford, Dr. M[aurice] B[lood], Plant Pathologist, Pineapple Research 
Institute of Hawaii, 2324 Koala St., Honolulu, T. H. (Nematology, 
diseases of pineapple.) 

Ling, Lee, Szechuan Provincial Agricultural Improvement Institute, Chengtu 
China. 

Lockwood, Dr. Lewis B[yford], Associate Microbiologist, Northern Re- 
gional Research Laboratory, Bureau of Agricultural Chemistry and 
Engineering, U. S. D. A., Peoria, III. (Physiology of bacteria and 
fungi fermentation.) 

Lohman, Dr. M[arion] L[ee], Associate Conservationist, U. S. Department 
of Agriculture, Washington, D. C., 178 N. Michigan Ave., Greensburg, 
Ind. (Life histories of Ascomycetes.) 

Long, Dr. W[illiam1 H[enry], Box 1478, Albuquerque, New Mexico. (For- 
est pathology; Gasteromycetes; Uredinales.) 

•Longr^e, Dr. Karla, Assistant in Department of Plant Pathology, Cornell 
University, Ithaca, N. Y. 

Lowe, Dr. Josiah L[incoln], Instructor, Department of Forest Botany and 
Pathology, New York State College of Forestry, Syracuse University, 
Syracuse, N. Y. (Lichens; Polyporaceae.) 

Luretta, Sister Marian, care of Holy Names College, Superior St., Spokane, 
Wash. 

Lutjeharms, Dr. W. J., Professor of Botany, University College of the 
O. F. S., Bloemfontein, South Africa. (Hyphomycetes, Soil fungi. 
Physiology.) 

Luttrell, Dr. Everett S[tanlby], 809 West 30th St., Richmond, Va. 

(Morphology and development of the fungi.) 

McCormick, Dr. Florence A., Plant Pathologist, 161 Mansfield St., New 
Haven, Conn. (Pathology.) 
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McCrea, Dr, Adelia, Research Mycologist, 548 Vincinte^ Berkeley, Calif. 

McDonough, Dr. E[ugene] S[towell], Marquette University, Department 
of Biology, 1217 W. Wisconsin Ave., Milwaukee, Wis. 

McFarland, Dr. Frank T[heodore], Professor and Head, and Curator 
of Herbarium, Department of Botany, University of Kentucky, Lexington, 
Ky. (Taxonomy of Hypocreales, vascular flora of Kentucky.) 

McGuire, Dr. J. M., Mycologist, Biological Division, The Lilly Research 
Laboratories, Indianapolis, Ind. 

McKenzie, Dr. Malcolm A[rthur], Research Professor of Botany, Clark 
Hall, Massachusetts State College, Amherst, Mass, ('faxonomy.) 

McLarty, Dr. Duncan A., Department of Biology, Dartmouth College, 
Hanover, New Hampshire. 

McVickar, David L[angston], Department of Surgery, Yale University, New 
Haven, Conn. 

Maceo, Mrs. Josepha Velazquez, University of Puerto Rico, Rio Piedras, 
Puerto Rico. 

Macrea, Dr. Ruth, Assistant Plant Pathologist, Division of Botany, Central 
Experimental Farm, Ottawa, Ontario, Canada. (Wo^-destroying H^^- 
menomycetes.) 

**Mains, Dr. E[dwin1 B[utterworth], Professor of Botany and Director of 
University Herbarium, Museums Building, University of Michigan, Ann 
Arbor, Mich. (Uredinales, Cordyceps, Hydnaceae.) 

Maire, Dr. Ren/c, Universite, Alger, Algeria. (Taxonomy and cytology of 
Basidiomycetes.) 

Malloch, W[alter] Sfcorr], Research Assistant in Botany, 756 Coventry 
Road, Berkeley, Calif. (Cytogenetics.) 

Maneval, Dr. W[illis] E[dgar], Associate Professor of Botany, University 
of Missouri, 305 Westmount Ave., Columbia, Mo. (Plant pathology & 
mycology.) 

Marshall, Dr. Rush P[orter], Pathologist, Forest Pathology, U. S. De- 
partment of Agriculture, and Research Associate, Department of Botany, 
Yale University, Marsh Hall, 360 Prospect St., New Haven, Conn. 
(Shade tree diseases.) 

Martin, Dr. Ella May, Instructor in Biology, Western Maryland College, 
Westminster, Maryland. (Cytology of Taphrinales.) 

Martin, Dr. G[eorge] W[illard], Professor of Botany, State University of 
Iowa, Box 326, Iowa City, Iowa. (Taxonomy; Myxomycetes; Hetero- 
basidiomycetes. ) 

Mason, E. W., Mycologist, Imperial Institute of Mycology, Ferry Lane, 
Kew, Surrey, England. (Pyrenomycetes.) 

Massey, Dr. Louis M., Professor and Head, Department of Plant Pathology, 
New York State College of Agriculture, Cornell University, Ithaca, N. Y. 
(Taxonomy; physiology.) 

Matthews, Dr. Velma D[are], Professor of Biology, Coker College, Harts- 
viUe, S. C. (Phycomycetes.). 

May, Dr. Curtis, Senior Pathologist, U. S. Department of Agriculture, 
8 Whippany Road, Morristown, N. J. 

Meinecke, Dr. E[milio P[epe1, Principal Pathologist, U. S. Department of 
Agriculture, Forest Service. Retired. 446 Phelan Building, San Fran- 
cisco, Calif. (Forest pathology.) 
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Meyer, Dr. Samuel L[ewis], Assistant Professor, Department of Botany, 
University of Tennessee, Knoxville, Tenn, (Taxonomy and genetics of 
Ascomycctes.) 

Miles, Dr. Lee £[llis]. Plant Pathologist, Mississippi Agricultural Expert- 
ment Station, State College, Miss» (Taxonomy; comparative mor- 
phology.) 

Miller, Dr. Joseph A[ustin], 364 Prospect St., South Orange, N. J. 

Miller, Dr. Julian H[owell], Professor, Department of Plant Breeding and 
Plant Pathology, University of Georgia, Athens, Ga. (Pyrenomycetes; 
csp>ecially Sphaeriales.) 

Miller, Dr. L[ee1 W[allace], Department of Biological Sciences, Illinois 
State Normal University, Normal, III. (Hydnaceae.) 

Miller, Pierre A[lphonse], Assistant Professor of Plant Pathology and 
Assistant Plant Pathologist in Experiment Station, 146 Physics-Biology 
Building, University of California, Los Angeles, Calif. (Erysiphaceac; 
diseases of subtropical and ornamental plants.) 

Mitchell, Dr. James Herbert, Clinical Professor of Dermatology, Rush 
Medical College, 25 E. Washington St., Chicago, III. 

Mix, Dr. A[rthur] J[ackson], Chairman, Department of Botany, University 
of Kansas, Lawrence, Kans. (Taphrinales; physiology of fungi.) 

Montgomery, Dr. Royal M[ortimer], Associate Dermatologist, St. Lukes 
Hospital, New York Post-Graduate Hospital and Medical School and 
in charge of Department of Mycology, 57 West 57th St., New York City. 
(Mycoses of skin.) 

Moore, Dr. George T., Director, Missouri Botanical Garden, St. Louis, 
Mo. 

Moore, Dr. Morris, Mycologist and Research Dermatologist, Barnard 
Free Skin and Cancer Hospital, Washington and Theresa Aves., St. Louis, 
Mo. (Medical mycology.) 

Morrow, Dr. Marie Betzner, Assistant Professor, Botany & Bacteriology, 
'Fhe University of 'Fexas; Agent, Division Soil Microbiology, Bureau of 
Plant Industry, U. S. D. A.; University Station, Austin, Texas. (Soil 
fungi; molds in the etiology of respiratory allergic diseases.) 

Morse, Miss Elizabeth E[aton1, Research worker with Pacific Coast 
fungi at University of California, Life Sciences Building, Berkeley, 
‘ Calif. (Taxonomy of Gasteromycetes.) 

Moss, Dr. E[zra] H[enry], Professor of Botany, University of Alberta, 
Edmonton, Alberta, Canada. (Uredinales.) 

Mounce, Dr. Irene, Associate Plant Pathologist, Dominion Laboratory of 
Plant Pathology, Saanichton, B. C., Canada. (Wood-destroying fungi; 
sexuality.) 

Mrak, Emil M., Assistant Professor in Fruit Technology and Assistant 
Mycologist in the Experiment Station, 339 Hilgard HaU, University of 
California, Berkeley, Calif. (Yeasts and closely related fungi.) 

MCller, Albert S., Director, Escuela Nacional de Agricultura, Chimalte- 
nango, Guatemala. (Mycology and plant pathology.) 

Mundkur, Dr. B[halchendra1 B., Associate Mycologist, Imperial Agri- 
cultural Research Institute, New Delhi, India. (Smuts; virus diseases of 
the potato; mycological literature.) 
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Nickerson, Walter J[ohn], Jr., Graduate Student and Teaching Fellow in 
Plant Pathology, Biological Laboratories, Harvard University, Cam- 
bridge, Mass, (Physiology of fungi; physiology of sex in fungi.) 

Niederhauser, John S., Assistant, Department of Plant Pathology, Cornell 
University, Ithaca, N. Y. 

Nobles, Dr. Mildred K[atherine], Division of Botany, Central Experi- 
mental Farm, Ottawa, Ontario, Canada. 

Noecker, Norbert L[lewellyn1, Instructor of Biology, Box 126, Notre 
Dame, Ind. (Nutrition of fungi; growth factors and vitamins.) 

Norton, Dr. J[ohn] B[itting] S[mith], Professor of Systematic Botany and 
Mycology, University of Maryland, College Park, Md. (Taxonomy; 
pathology.) 

Ochoa, Dr. A. Gonzalez, LaJboratorio de Micologia, Instituto de Salubridad 
Y Enfermedades Tropicales, Mexico, D. F. 

Orr, Dr. Harold, 329 Tegler Building, Edmonton, Alberta, Canada, 

Orton, Dr. Clayton Roberts, Dean, College of Agric. Forestry & Home 
Ec. and Director W. Va. Agric. Exp. Sta., West Virginia University, 
Morgantown, W, Va, (Comparative morphology; Uredinales, Dothi- 
dcales, Sphaeriales.) 

Overholts, Dr. L[ee] 0[ras], Professor of Botany, Pennsylvania State 
CoUege, State College, Pa, (Taxonomy of higher fungi ; forest pathology.) 

Pady, Dr. S[tuart] M[cgregor], Professor of Biology, Department of 
Biology, Ottawa University, Ottawa, Can, (Uredinales; cytology of 
fungi.) 

Parish, Dr. Jessie, Practicing Dentist, 226}/^^ Main St,, Cedar Falls, Iowa, 

Parker, Dr. Basil WLaldo], Instructor in Biology, Lehigh University, 
Bethlehem, Pa, (Ascomycetes, microorganisms in the upper air.) 

Parker, Dr. Charles S[tewart], Head, Botany Department, Howard 
University, 321 11th St,, N. E,, Washington, D. C, (Taxonomy; 
Basidiomycetes. ) 

Parks, Harold E., Associate Curator, Herbarium, University of California, 
S^uce Cove, Trinidad, Calif, (Hypogaeous and parasitic fungi.) 

Petersen, Miss Grace A., Vice-President, Botany Department, Brooklyn 
Institute of Arts and Sciences, 8511, 110th St,, Richmond Hill, N, Y. 

Plakidas, Dr. A[ntonios] G[eorge], Associate Plant Pathologist, Louisiana 
State University, Baton Rouge, La. (Diseases of small' fruits and pear 
and tung.) 

Plunkett, Dr. Orda A[llen], Assistant Professor of Botany, University of 
California at Los Angeles, 405 Hilgard Ave,, Los Angeles, Calif. (My- 
cology; plant pathology.) 

Pomerleau, Dr. Ren£, Forest Pathologist, Laboratory of Forest Pathology, 
Quebec City, Canada. (Cytology, Pyrenomycetes and Uredinales.) 

Poole, Dr. R[obert] F[ranklin], President of Clemson Agricultural 
College, Clemson, S. C. (Phytopathology, cytology, taxonomy, mor- 
phology.) 

Porter, Dr. Charles L[yman], Professor of Botany, Purdue University, 
924 N. Main St., West Lafayette, Ind. (Plant pathology.) 

Porter, John N[orman], Assistant Professor of Botany, University of 
Puerto Rico, CoUege of Agriculture and Mechanical Arts, Mayagdez, P. R. 
(General mycology.) 



Mycological Society of America 68S 

Pound, Dr. Roscoe, University Professor, Langdell Hall, Harvard Univer- 
sity, Cambridge, Mass, 

PovAH, Dr. Alfred H., Teacher of Science, Edwin Denby H. S., 143 Elm- 
hurst Ave,, Detroit, Mich, 

Prince, A[lton1 E[rnest], Instructor in Botany, Department of Botany and 
Bacteriology, Clemson Agricultural College, Clemson, S. C. (Uredinales, 
Gy mnosporangium . ) 

Rapkr, Dr. John R., Instructor in Botany, Indiana University, Bloomington, 
Ind, (Sexual reproduction in the fungi.) 

Rarer, Dr. Kenneth B., Mycologist, Northern Regional Research Labora- 
tory, U, S, Department of Agriculture, Peoria, III, (Hyphomycetes; 
Myxomycetcs.) 

Ray, WfiLLiAM] W[infield], Assistant Professor of Botany and Plant 
Pathology, Oklahoma A, & M, College, Stillwater, Okla, (General 
mycology; Taphrinales.) 

Rea, Paul M[arshall], Museum Director (retired) 436 East Padre St,, 
Santa Barbara, Calif, (Fungi, especially of southern California.) 

Reed, Dr. George M., Pathologist, Brooklyn Botanic Garden, Brooklyn, 
N, Y. (Cereal smuts, environal factors and host infection, genetics of 
resistance.) 

*Reese, E[lwyn1 T[homas1, Botany Department, Pennsylvania State College, 
State College, Pa, 

Remsberg, Miss Ruth, College of Home Economics, Cornell University, 
Ithaca, N, Y, 

Rhoads, Dr. Arthur S[tevkns], Plant Pathologist, Box 782, Cocoa, Fla, 
(Diseases of citrus and woody plants in general.) 

Rice, Dr. Mabel A[gnes], 118 Bradford St,, Pittsfield, Mass. (Cytology of 
the Uredinales.) 

*Rice, Miss R. R., Route 11, Knoxville, Tenn. 

Richards, Dr. B[ert] L[orin], Utah State Agricultural College, Logan, Utah, 

Roberts, Dr. John W[illiam], Principal Pathologist, Division of Fruit and 
Vegetable Crops and Diseases, U. S, Horticultural Station, Beltsville, Md, 
(Fruit diseases.) 

Rogers, Dr. Donald P[hilip], Instructor, Department of Botany, Brown 
University, Providence, Rhode Island, (Cytology, comparative mor- 
phology, and taxonomy of the lower Basidiomycetes.) 

Rosen, H. R., University of Arkansas, Fayetteville, Ark. 

Roth, Lewis F[ranklin1, Instructor of Plant Pathology and Botany, De- 
partment of Botany, Oregon State College, Cqrvallis, Ore. (Soil fungi.) 

Routien, John B., Instructor of Botany, University of Missouri, 204 Lefevre 
Hall, University of Missouri, Columbia, Mo, (Agaricaceae, tree rotting 
fungi.) 

Rudolph, Dr. Bert A., Associate Plant Pathologist in Charge, University 
of California, Deciduous Fruit Station, Route 1, Box 92, San Jose, Calif, 
(Plant pathology.) 

Ruehle, Dr. Geo[rge] D[ewey], Plant Pathologist in Charge, Subtropical 
Experiment Station, Homestead, Fla, (Plant Pathology.) 

Rusden, Dr. Philip L., 206 Federal Building, Central Sq,, Cambridge, Mass, 
(Cytology; Phycomycetes; Gasteromycetes.) 
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Ryan, Sister Mary Hilaire, O. P., Ph.D., Associate Professor of Biology, 
Rosary College ^ River Forest ^ III. (Fungi.) 

Salvin, S[amuel] B[ernard], Assistant in Botany, Biological Laboratories ^ 
Harvard University , Cambridge, Mass. (Asexual reproduction in aquatic 
Phycomycetes.) 

Satina, Miss Sophie A., Cytologist, Carnegie Institution of Washington, 
Cold Spring Harbor, N. Y. (Cytology; experimental biology.) 

Savile, D[ouglas] B. O., Agricultural Scientist, Division of Botany and Plant 
Pathology, Central Experimental Farm, Ottawa, Ontario, Canada. (Plant 
pathology; cytology of fungi.) 

Savulescu, Mrs. Alice Aronescu, Institutul de Cercetari Agronomice, 
Bulev Mdrdsti 61, Bucharest, Roumania. (Plant pathology.) 

Scully, Dr. Francis J., 904 Medical Arts Bldg., Hot Springs, Ark. (Ama- 
teur interest in taxonomic botany.) 

Seaver, Miss Bernice, New York Botanical Garden, Bronx Park {Fordham 
Branch P. O.) New York City. 

Seaver, Dr. Fred J[ay], Curator, The New York Botanical Garden, Bronx 
Park, New York City. (Pezizales; taxonomy.) 

Seeler, Edgar V., Honorary Research Associate in Mycology, Farlow 
Herbarium, 20 Divinity Ave., Cambridge, Mass. 

Shanor, Dr. Leland, Instructor in Botany, University of Illinois, 200 
Natural History Building, Urbana, lU. (Aquatic Phycomycetes.) 

Shear, Dr. C[ornelius) L[ott], Collaborator, Bureau of Plant Industry, 
U. S. Department of Agriculture, Washington, D. C. (Taxonomy of 
Py renomycetes. ) 

Sherbakoff, Dr. C[onstantine1 D., Plant PathoXogi^t, Agricultural Experi- 
ment Station, University of Tennessee, Knoxville, Tenn. (Diseases of 
wheat, cotton, red clover, tomatoes, strawberries; the genus Fusarium.) 

Shimp, Mrs. H[elene Nussle], 3943 St. Clair Ave., Detroit, Mich. (Edible 
fungi; Morchella.) 

Shuttleworth, Floyd S., Department of Botany, Indiana University, 
Bloomington, Ind. 

SiNDEN, Dr. James W., Associate Professor, Department of Botany, Pennsyl- 
vania State College, State College, Pa. 

Singer, Dr. Rolf, Research Associate, Harvard University, Farlow Her- 
barium, 20 Divinity Ave., Cambridge, Mass. (Taxonomy of the 
Agaricales.) 

Slipp, Albert W[iswell], School of Forestry, University of Idaho, Moscow, 
Idaho. (Ecology of forest fungi.) 

Smart, Dr. Robert F[orte1, Professor, Department of Biology, University of 
Richmond, Richmond, Va. (Physiology of the Myxomycetes; cytology 
of the Ascomycetes.) 

Smith, Dr. Alexander H., • Associate Curator of Fungi, Herbarium, 
Museums Building, University of Michigan, Ann Arbor, Mich. (Cy- 
tology and taxonomy of Agaricaceae.) 

Smith, Ralph I[ngram], Harvard Biological Laboratories, Cambridge, Mass. 

Snell, Dr. Walter H[enry], Associate Professor and Head, Botany Depart- 
ment, Brown University, Providence, R. I. (Taxonomy of Boletaceae.) 
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Snyder, Dr. William C., Assistant Professor of Plant Pathology, 107 
Hilgard HaU, University of California ^ Berkeley, Calif. (Taxonomy of 
Fusarium and vegetable pathology.) 

SoLHEiM, Dr. W[ilhelm] G[erhard], Professor of Botany and Chairman, 
Botany Department, University of Wyoming, Laramie, Wyo. (Rocky 
Mountain fungi; Hyphomycetes.) 

Sparrow, Dr. Frederick K[roeber], Jr., Department of Botany, University 
of Michigan, Ann Arbor, Mich. (Comparative morphology; biology; 
distribution of aquatic Phycomycetes.) 

Sprague, Dr. Roderick, Associate Plant Pathologist, U. S. Department of 
Agriculture, Northern Great Plains Field Station, Mandan, N. Dak. 
(Fungi Imperfecti on Gramineae.) 

Springer, Miss Martha E., Graduate Student, 211 Middlefield Road, 
Palo Alto, Calif. 

Stakman, Dr. E[lvin] C., Professor of Plant Pathology, University of 
Minnesota, and Agent, U. S. D. A., University Farm, St. Paul, Minn. 

Stanley, Miss Ina N[aomi], Instructor in Botany, Butler University, 
917 E. 46th St., Indianapolis, Ind. 

Stevens, Dr. Neil E[verett], Department of Botany, University of Illinois, 
Urhana, III. 

Stevens, Dr. Russell BIradford), Assistant Professor of Biology, Depart- 
ment of Biology, Birmingham- Southern College, Birmingham, Ala. 
(Mycology, lichens.) 

Stevenson, John A[lbert], Senior Mycologist in Charge, Mycological Col- 
lections, U. S. Department of Agriculture, Washington, D. C. (Tax- 
onomy.) 

Stewart, Fred C[arlton], Professor Emeritus in the New York State 
Agricultural Experiment Station, 246 Hamilton St., Geneva, N. Y. 
(Agaricaceae; Polyporaceae; edible fungi.) 

Stifler, Mrs. Cloyd Burnley [Mrs. James M. Stifler], 1225 Gregory Ave., 
Wilmette, III. 

Stouffer, David J[ames1, Forest Ranger, Corona, New Mexico. 

Strong, Mrs. Miriam C., Research Assistant in Plant Pathology, Depart- 
ment of Botany, Michigan State College, 1213 N. Walnut St., Lansing, 
Mich. (Fusaria and tomato diseases.) 

Stuntz, D[aniel] E[lliot], Instructor in Botany, Department of Botany, 
University of Washington, Seattle, Wash. (Agaricaceae.) 

Sumstine, Dr. David R., Honorary Associate in Botany, Carnegie Museum, 
King Edward Apt., Pittsburgh, Pa. (Taxonomy; Hyphomycetes.) 

Swartz, Dr. Delbert, Associate Professor of Botany, University of Ar- 
kansas, Box 93, University Station, Fayetteville, Ark. (Comparative 
morphology of Lycoperdaceae.) 

Swartz, Dr. Jacob Hyams, Associate in Dermatology, Harvard Medical 
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CONSTITUTION AND BY-LAWS 
Constitution 

Art, 1, Name, The Society shall be known as the Mycological Society of 
America. 

Art, 2, Membership, 

(1) The Society shall consist of members and may include life members, 
patrons, honorary members, and corresponding members. 

(2) Charter membership in the Society shall consist of the persons who, 
after the invitation of the Secretary, joined before or during the formal organi- 
zation of the Society at the Atlantic City meetings in 1932. 

Art, 3, Dues, The dues for regular members shall be five dollars a year. 
Any member may become a life member by paying one hundred dollars in 
one payment, or a patron by paying one thousand dollars, and upon election 
shall have all the privileges of members. Such funds obtained from life mem- 
bers and patrons shall constitute an endowment fund to be used as may be 
decided by the Council for the support of mycological publications or projects. 

Annual dues of five dollars shall include subscription to the official organ 
of the Society, and shall be payable in advance on or before December 20. 
Bills for dues shall be sent to the members in October and it will be necessary 
to discontinue sending the journal to those whose dues have not been paid by 
December 20. 

Art, 4, Membership and Election of Members, 

(1) All persons interested in the study of the fungi shall be eligible to 
membership. 

(2) Members may be elected at any regular meeting of the Society or in 
the interim between meetings may be elected by the Council. Application 
for membership must be endorsed by at least one member of the Society. 

Art, 5, Officers, The officers of the Society shall consist of a President, 
Vice-President, and Secretary-Treasurer, whose duties shall be those usually 
performed by such officers. The President and Vice-President shall serve for 
one year and the Secretary-Treasurer for three years (or until their successors 
are elected). Any vacancies occurring in the interim between elections shall 
be filled by the Council. 

The Council shall consist of the President, Vice-President, Secretar>^- 
Treasurer, and two Councilors. The Councilors shall be elected, one each 
year, to serve a term of two years. An individual may not hold two or more 
positions on the Council at one time. 

The Council shall name a Historian to serve for an indeterminate period 
of years. It shall be the duty of the Historian to accumulate and preserve 
facts, papers, photographs, and other materials pertinent to a permanent 
historical record of the Society. The Historian shall not become a member 
of the Council by virtue of his office as Historian. 

Art, 6. Editors and Committees, The editors of the official journal of the 
Society shall be elected by the Council. The President shall appoint all 
temporary committees that are to serve during his administratipn and shall 
fill all vacancies on standing committees that may occur during his term of 
office. 
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Art. 7. Election of Officers. The Secretary-Treasurer shall send to each 
member of the Society in October a ballot for the nomination of officers. If 
any nominations are lacking, the Council shall have power to make them. 
The three candidates for each office receiving the highest number of nominating 
votes shall be placed upon a final ballot to be sent to ecah member December 1. 
Should the nominating votes received by a candidate place him among the 
highest three for more than one office, his name shall appear on the final 
ballot for only the highest office. The offices rank in the order given in 
article 5. Votes shall be mailed to the Secretary-Treasurer and counted by 
the Council. A plurality vote shall elect. 

Art. 8. Meetings. An annual meeting shall be held at such time and place 
each year as the Council may select (usually in connection with the A. A. A. S. 
meetings). An additional meeting for informal discussion and the carrying 
out of collecting forays shall be held in the summer or autumn at a time to be 
selected by the Council. Additional meetings, including special or local 
meetings for the presentation of papers or the carrying out of forays, may be 
arranged by the Council at its discretion. ^ 

Art. 9. Divisions. Branch organizations or units within the Society known 
as Divisions, may be established on a geographical basis provided formal 
application, setting forth the reasons for the establishment of the Division, is 
made to the parent Society and approved by it. 

Art. 10. Journal. The Society shall adopt or establish a journal which 
shall serve the Society as its official organ primarily for the publication of 
mycological papers by its members, for the publication of abstracts of the 
papers delivered at the annual or other meetings, and for the publication of the 
report of the Auditing Committee or of other reports, announcements, and 
business of the Society. 

Art. 11. Amendments. These articles may be amended by a majority 
vote of the members voting at any regular meeting of the Society, provided 
that suggested amendments have been brought to the attention of the Council 
of the Society in time to be sent to all of the members at least one month 
previous to the meeting. 


By-Laws 

1. Programs. Programs for annual or other meetings shall be arranged by 
the Council. 

2. Papers. Members wishing to present papers at the annual meeting 
shall submit to the Secretary-Treasurer the substance and conclusions of the 
papers in a clear and concise abstract of not more than 200 words. These 
shall be due on or before November IS, and the Secretary-Treasurer shall be 
authorized to refuse any received after that date. These abstracts will be 
edited by the editorial committee of the official journal of the Society for sub- 
sequent publication in that organ. Members are urged not to submit titles 
or abstracts unless they expect to attend the meetings. Except by invitation 
no member shall offer more than two papers at any one meeting, papers of 
joint authorship being attributed to the author reading the paper. 
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3, Associates, Students and others not yet members of the Society may 
attend meetings and forays in the status of Associates, provided they are 
recommended to the Council by a member of the Society and pay a fee of one 
dollar. Such Associates, as they are not members, shall not have the privilege 
of voting and shall not receive the official journal of the Society, but shall 
enjoy the other privileges of the meetings and forays including the right to 
present one paper on the program. 

4, Auditing, At each annual meeting the active President shall appoint 
an auditing committee to audit the accounts of the S(x:iety and of its official 
publication. An audited statement shall be published in the official organ of 
the Society. 

5, Use of the Society's name. Unauthorized use of the name of the Myco- 
logical Society of America for advertising or other business ventures is pro- 
hibited. The circulation of any unauthorized literature shall be taken as 
prima facie evidence of the violation of the intent and purpose expressed in 
this by-law, and the member, after being properly notified, may be expelled 
from the Society by a majority vote of either the Society at its meetings, or by 
a majority vote of the Council. 

6, These rules may he amended by a majority vote of the members voting 
at any regular meeting of the Society, provided that suggested amendments 
have been brought to the attention of the Council of the Society in time to be 
sent to all the members at least one month previous to the meeting. 

CONTRACT WITH THE NEW YORK BOTANICAL GARDEN 

The Mycological Society of America hereby adopts Mycologia as its official 
organ on the following terms: 

1. Mycologia will continue to be published by the New York Botanical 
Garden, the editorial policies to be determined by an Editorial Board, con- 
sisting of a Managing Editor appointed by the New York Botanical Garden, 
and five Editors elected by the Mycological Society of America. The term 
of office of the five elected editors will be five years, except that at the start 
they will be designated to serve one to five years respectively. One editor 
will be elected annually, thereafter, to fill the place of each retiring editor. 

The six members of the Editorial Board will elect an Editor-in-Chief from 
among their number. He will l>e eligible for repeated reelection. Final 
decision of all questions on editorial policy will be made by him, except that 
the Managing Editor will have full authority in all matters pertaining to the 
finances of the journal. 

2. All {personal subscribers now receiving Mycologia may become members 
of the Mycological Society of America if they so desire. Institutional sub- 
scribers to Mycologia are not to be regarded as members of the Society. 

3. All members of the Mycological Society of America in good standing 
will receive Mycologia. In return the Society will transmit to the New York 
Botanical Garden, through the Managing Editor, four dollars per year for 
each such member. 

4. The New York Botanical Garden agrees to spend on the publication 
and distribution of Mycologia all funds received from subscriptions, as well 
as all funds transmitted by the Mycological Society of America. The Garden 
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further agrees to use for these purposes all sums received from the sale of those 
volumes of the journal which shall be published after this contract is put in 
force. Earlier volumes remain the property of the New York Botanical 
Garden. It is understood that the journal will be used by the Garden for 
exchange purposes as formerly. Should the contract be terminated, it is 
agreed by the Mycological Society of America that all excess stock of Mycologia 
then on hand will be regarded as the property of the New York Botanical 
Garden. 

5. The New York Botanical Garden reserves the fourth cover page to be 
used without charge for the advertisement of its publications, including 
Mycologia. The other three cover pages will be used by the Mycological 
Society of America as it may see fit. All sums collected from paid advertising 
will be expended on the journal. 

6. This contract may be altered at any time by mutual agreement of the 
New York Botanical Garden and the Mycological Society of America. It 
may be terminated at the end of any calendar year on six months written 
notice should it prove unsatisfactory to either party concerned. 

7. The contract goes into effect at the beginning of the calendar year 1933. 

Past and Present Officers of the Society 
President Vice-President 


1932 

Wm. H. Weston, Jr. 

1933 

G. W. Martin 

1933 

C. L. Shear 

1934 

B. 0. Dodge 

1934 

H. S. Jackson 

1935 

John Dearness 

1935 

B. 0. Dodge 

1936 

A. H. R. Buffer 

1936 

H. M. Fitzpatrick 

1937 

L. 0. Overholts 

1937 

John Dearness 

1938 

E. B. Mains 

1938 

L. 0. Overholts 

1939 

D. H. Linder 

1939 

H. H. Whetzel 

1940 

E. A, Bessey 

1940 

D. H. Linder 

1941 

W. H. Snell 

1941 

E. A. Bessey 



Secretary-Treasurer 

Councilors 

1932-35 H. M. Fitzpatrick 

1932 - 

N. E. Stevens 

1936-38 D.H. Linder 

1932-33 

H. S. Jackson 

1939-41 J. N. Couch 

193^34 

C. R. Orton 



1934-35 

L. 0. Overholts 



1935-36 

C. L. Shear 



1936-37 

B. 0. Dodge 



1937-38 

H. M. Fitzpatrick 



1938-39 

W. H. Weston 



1939-40 

L. 6. Overholts 



1940-41 

H. H. Whetzel 



1941-42 

F. D. Kern 
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Editorial Board of Mycologia 
F. J. Seaver, Managing Editor and Editor-in-Chief 


1933 H. M. Fitzpatrick 

1936-40 F. A. Wolf 

1933-34 J. A. Stevenson 

1937-41 J. N. Couch (res 

1933-35 F. A. Wolf 

Dec. 1939) 

1933-36 G. R. Bisby 

1940-41 F. K. Sparrow 

1933-37 E. B. Mains 

1938-42 S. M. Zeller 

1934-38 G. W. Martin 

1939-43 H. S. Jackson 

1935-39 J. A. Stevenson 

1940- 44 J. A. Stevenson 

1941- 45 J. H. Miller 

Membership Committee 

F. J. Seaver, Chairman 

Erdman West 

S. M. Zeller 

E. B. Mains 

Nomenclature Committee 

D. P. Rogers, Chairman 

F. J. Seaver 

H. M. Fitzpatrick 

A. H. Smith 

H. S. Jackson 

E. B. Mains 

F. K. Sparrow 

Committee on Plant Pathology 

N. E. Stevens, Chairman 

M. B. Linford 

F. D. Kern 

G. M. Reed 

W. F. Hanna 

G. W. Keitt 

W. H. Weston 

Committee on 

Medical Mycology 

F. D. Weidman, Chairman 

C. W. Emmons 

R. W. Benham 

A. T. Henrici 

A. L. Carrion 

J. G. Hopkins 

N. F. Conant 

A. Howell, Jr. 


Representatives on Council A. A. A. S. (1941) 

J. G. Brown C. W. Edgerton 

Representative to National Research Council 
F. A. Wolf 

Representative to Editorial Committee American Journal of Botany 

G. F. Weber 
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January 1, 1939-December 21, 1939 


Balance on hand 

Checking account $ 697.70 

Bonds 200.00 

Collected in dues 2233.31 


$3131.01 


Expenditures 

New York Botanical Garden for Mycologia $1560.00 

Clerical help 14.50 

Postage 53.00 

Printing and Stationery 71. 78 

Yearbook, 1939 76.40 

Secretary’s travelling expenses to Richmond 42.75 

Checks returned (later collected) . 25.00 

Collection charges 1.16 


$1844.59 


Balance on hand 

Checking account $ 586.42 

Savings account 500.00 

Bonds 200.00 


$1286.42 1286.42 
$3131.01 

(signed) J. N. CoucH, Secretary-Treasurer 
Examined and found correct: 

(signed) Fred J. Seaver, Chairman^ Auditing Committee 


December 21, 1939 to January 1, 1941 


Balance on hand 

Checking account $ 586.42 

Savings account 500.00 

Bonds 200.00 

Collected in dues 1804.30 


$3090.72 
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Expenditures 

New York Botanical Garden for Mycologia $1492.00 

Returned checks (later collected) 20.00 

Collection charges 2.68 

Central bureau subsidy 25.00 

Secretary’s supplies (printing, etc.) 43.58 

Mycological Foray expense 5.25 

Biologists’ Smoker 10.00 

Secretary’s travelling expenses, Chapel Hill, N. C. to 

Columbus, Ohio 57.24 

State tax .59 


$1656.34 

Balance on hand 

Checking account $ 734.38 

Savings account 500.00 

Bonds 200.00 


$1434.38 1434.38 

$3090.72 

(signed) J. N. Couch, Secretary-Treasurer 
Examined and found correct: 

(signed) Frkd J. Seaver, Chairman, Auditing Committee 
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257 ; stenospora 254, 257, 268 
Achlya 223, 229, 231, 233, 274, 275, 
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culata 275; caroliniana 275; fla- 
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275 ; ' Orion 275 ; Rodrigueziana 
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Achorella 402; costaricensis 396, 
397, 402; guianensis 396, 397, 402 
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campester 447; campestris 190, 
194, 195, 424, 433; elongatipes 
5; placomyces 448, 576; pocU- 
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165, 169; arbuscula 15^160, 
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706 


Mycologia, Vol. 33, 1941 


forniis 159, 160, 162, 164, 168, 
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434; fraterna 448; gemmata 437; 
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vaginata 576; vaginata livida 52 
Amaurochaete 295; fuliginosa 295 
Amoebochytrium rhizidioides 625, 
627 

Angiopsora 150, 151 
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Anthostoma 74; grandineuiii 74; 
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Anthostomella sepelibilis 572 
Aphanomyces 220, 233, 234, 237- 
239, 248; acinetophagus 221; 
amphigynus 223, 225, 227, 229, 
231, 236, 238, 239; euteiches 600; 
exoparasiticus 221, 227, 23): 

helicoides 221, 223, 225, 226, 236, 
239; laevis 221, 223, 225-227, 232, 

236, 238, 239; norvegicus 234, 
235, 237; ovidestriiens 235, 239; 
parasiticus 223, 228-230, 234, 236, 
238, 239; phycophilus 223, 231- 

237, 240; scaber 223, 228, 233, 
234, 236, 238; Sparrowii 223, 
231r233, 236, 2,39 

Apioporthe virgultoruni 398 
Arachnion 350, 351, 354; album 
350, 351, 354; bovista351; Drum- 
mondii 350; giganteum 351; 
rufum 350, 354; scleroderma 

351; tener 351 

Arachniopsis albicans 350, 352, 354 
Araiospora 288, 291, 292 
Araneosa 350, 351; columellata 
350, 351, 352 354 

Arcangeliella 200; Behrii 200; 

Behrii caudata 200 
Arcyria cinerea 571; denudata 571; 
ferruginea 296; incarnata 571; 
stipata 29|5 

Armillaria appendiculata 52; mel- 
lea.i76 

Arnoldia minutula 605 
Ar^hrobotryum atrum 578 
A'scochyta 660 
Ascophanus bermudensis ,38 


Asterodon 343 
Asteroma Lactucae 578 
Asterostroma ochroleucum 574 
Asterostromella 530; Fraxini 530, 
533 

Astraeus hygrometricus 577 

Bacillus fifiiius 634, 637, 638; 
megatherium 634, .. 638, 641; 

prodigiosus 638 
Badhamia 307; lilacina 306 
Bagnisiella eutypoides 332 
Balansia 39; clavula 38, 39;,Hypo- 
xylon 572 
Battarrea 609 
Bdellospora helicoides 255 
Belonidium introspectum 573 
Belonopsis 461, 462; montanensis 
461 

Berlesiella 78; setosa 78 
Biatorella resinae 130-134 
Blastocladia 288, 292; Pringsheimii 
288, 289 

Boletellus 418, 422; Ananas 422; 
betula 422: chrysenteroides 422; 
Russellii 422; subd^ividus 422 
Boletinellus 418, 420, 421, 422; 
merulioides 421 

Boletinus 35-37, 415, 416. 418, 420, 
421, 423; appendiculatus 35; 

castanellus 576; cavipes 26; 
cavipes rubrotinctus 26; de- 
cipiens 35; flavoluteus 34, 37; 
glandulosus 23, 37; ochraceoro- 
seus 35, 36; paluster 416; pictus 
416, 576; porosus 35, 36; punc- 
tatipes 36; spectabilis 416; squar- 
rosoides 419, 576 

Boletus 28, 36, 37, 241, 245, 415- 
418, 420, 421, 652; acidus 23; 
afhnis 576; albellus 25; alboater 
24, 576; amabilis 37, 416; an^eri- 
canus 23, 26, *31, 34, 35, 416; 
Ananas 29; aurantiacus 30, 416; 
auriflammeus 420, 576; auripes 
27; auriporus 30, 31, 576; badius 
576; Betula 24, 29; bicolor 28, 
576; brevipes 333; calopus 26; 
castaneus 416, 576; chromapes 
576; chrysenteroides 29, » 576; 
crassipes 27; cyanescens 28, 416, 
576; duriusculus 25; eximius 27, 
28; felleus 32, 576; fell^us 

plumbeoviolaceus 32; ferrugitieus 
26, 27; fruBtoauB 33; fulvus 24; 
fumosipi^s 421, 576; glutinosipes 
576; gracilis 576; granulatus 30, 
416, 576; hemichrysus 420; hir- 
tellus 26; hirtellus mutans 26; 
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holopus 25; Lakei 36, 37, 416; 
longicurvipes 576; luteus 416; 
niiniato-olivaceus 28; miniato- 
olivaceus sensibilis 28; niirabilis 
25; multipunctus 24; mutabilis 
26; niveus 25; ornatipes 576; 
pallidus 576; parasiticus 576; 
Peckii 576; piperatus 416, 576; 
plumbeoviolaceus 32; porphyro- 
sporus 26, 421, 576; pseudo- 
decorus 26; pulverulentus 26, 28; 
punctipes 23, 31; purpureus 28; 
Ravenelii 420; rubeus 576; 
rubinellus 576; Russellii 29; 
sanguineus 28; scaber 25, 416, 
576; scabripes 27, 28; separans 
576; spadiceus 26; spectabilis 
416; sphaerosporus 421; sub- 
aureus 31; subglabripes 576; 
subtomentosus 25, 576; sub- 

velutipes 576; tomentosus 26, 
27; variegatus 24, 25; versipellis 
416 

Botryobasidium isabellinum 574 
Botryodiplodia 69; Theobromae 72 
Botryosphaeria 70; Ribis 71, 72, 
572; Ribis chromogena 70, 71 
Botrytis cinerea 590 
Bovista 270, 272; plumbea 272 
Bovistina 270, 272; atrogleba 270- 
272 

Brachyallomyces 159 
Brefeldia 295; maxima 295 
Briosia 366; ampelophaga 366; 

Azaleae 365 
Bulgaria rufa 39 

Byssosphaeria 328; corticium 329; 
imposita 328, 329; purpureo- 

fusca 329 

Caliciopsis pinea 572 
Calodon amicum 575; scrobicu- 
latum 575; zonatum 575 
Caloplaca 605; aurantia callopisma 
605 

Calospora 54, 56, 59; ambigua 57, 
58, 60; apatela 56; Ribis 55 
Calostonia 609; cinnabarina 577; 

Ravenelii 577 
Calvatia 272; tatrensis 213 
Calycina macrospora 573 
Camarops grandinea 74; pugillus 
572 

Camarosporium Robiniae 578 
Camptomeris 365 

Cantharellus aurantiacus 576; cin- 
nabarinus 576; clavatus 483, 485, 
486, 504; floccosus 576; minor 
576; multiplex 483, 485, 486, 503- 
505 


Carlia 79 

Carpenterella 127; Molinea 128 
Cenangium 461; tennesseense 462 
Cephalosporiuni 187 
Ceratiomyxa fruticulosa 571 
Ceratobasidium plumbeum 574 
Ceratostomella 468, 477, 481; para- 
doxa 474, 481; radicicola 468- 
470, 473-475, 477-481 
Cercospora 87, 89, 174, 523, 528, 
539; Acalyphae 176; anthelmin- 
tica 176; Asparagi 176; atro- 
maculans 578; Boehmeriae 578; 
Cercidis 175; condensata Des- 
nianthi 365; Coreopsidis 174; 
cruenta 177; Diodiae-virginianae 
578; dubia 177; effusa 578; Epi- 
gaeac 523; erythrogena 578; 
flagellaris 177; Fraxini 527; 
Gaultheriae 523; Gaurae 177; 
gay-lussaci 523; granuliformis 
578; Halesiae 365; Handelii 523; 
Hydrangeae 177; Kalniiae 523, 
578; Leucothoes 523, 524; mol- 
leriana 523; oculata 177; Oxy- 
dendri 523; pachypus 177; Pe- 
tuniae 177; phaeochlora 87, 89; 
Psoraleae 176; Rhoina 578; 
smilacina 578; Smilacis 578; 
sparsa 523; squalidula 177; 
viburnicola 174 
Cercosporella Fraxini 527 
Cercosporidium 365; Desmanthi 
365 

Ceriomyces 419 

Cerotelium desniium 144; moro- 
beanum 144, 145 

Chalaropsis 468, 472, 475, 477, 478, 
482; thielavioides 475, 477-482 
Chlorosplenium aeruginascens 573; 

chlora 573; versiforme 573 
Chromocreopsis cubispora 572 
Chrysomyxa roanensis 574 
Ciboria 461; rufescens 463; tropi- 
calis 463 

Cladochytrium 618, 621, 630-632; 
caespitis 630; cornutum 625; 
craasum 618, 619, 621, 624, 626, 
627, 630, 631; graminis 630; 
hyalinum 627, 631; irregulare 
630; Nowakowski 621, 624, 630; 
polystomum 621; replicatum 621, 
624, 630, 632; tenue 618, 623, 
624, 631; viticolum 630, 632 
Cladophora 356, 358 
Cladosporium epiphyllum 365 
Clastoderma Debaryanum 571 
Claudopus nidulans 20 
Clavaria botrytis 575; cristata 575; 
fennica 575; formosa 575; fusi- 
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formis 575; grandis 575; Kunzd 
575; mucida 575; muscoides 575; 
obtusissima 575; pulchra 575; 
rufescens 575; subfalcata 575 
Clitocybe cyathiformis 576; deal- 
bata 440; illudens 576; laccata 
576; maxima 52; ochropurpurea 
576; parilis 576 
Clitopilus orcellus 576 
Clypeolella Leemingii 572 
Coccospora aurantiaca 48, 578 
Cochlonema 258, 265; megaloso- 
mum 258, 259; megaspirema 265 ; 
83 rmplocum 260, 262, 266, 268, 
269; verrucosum 263-265, 269 
Coleosporium Elephantopodis 574; 
Helianthi 574; inconspicuum 
574; Ipomoeae 49; Laciniariae 
42, 49; Merrillii 143; Solidaginis 
574; Vernoniae 574; Viburni 42 
Collema 608; pulposum 608 
Collemodes Bachmanianum 607 
Colletotrichum graminicoluni 658 
Colloderma oculatum 295-297 
Colly bia 504; abundans 576; cam- 
panella 20; colorea 576; con- 
flueiivS 52; conigena 576; conige- 
noides 576; dryophila 52, 576; 
exsculpata 576; daccida 576; 
hirticeps 19; lilacea 485; macu- 
lata 576; myriadophylla 48S, 
497; platyphylla 576; radicata 
445, 576; stipitaria 20; subagri- 
cola 448; teleoianthina 485, 504; 
Tricholoma 448; zonata 20 
Comatricha 297, 309; cornea 297, 
298; elegans 298; elegans pallens 
298; nigra 298; pulchella 571; 
redculata 309; Rispaudii 298, 
299; rubens 298; typhoides 571 
Coniophora arida 574 
Coniothyrium 663; Fsammae 663, 
664 

Copriiius 188, 190, 192-195, 413, 
424, 426-433; comatus 246; cu- 
bensis 188, 193, 424, 432; mica- 
ceus 52, 195, 411,. 412; tomento- 
sus 193, 194 

Cordycepioideus 83; bisporus 83- 
85, 86 

Cordyceps 82, 83, 345, 346, 615, 
617; agariciformia 572, 614, 617; 
capitata 614; clavulata 347; in- 
termedia 572; michiganensis,572, 
617; militaris 572, 615; ophio- 
glossoides 572; paludosa 617; 
parasitica 572; Ravenelii 614, 
616, 617; sphecophila 572; stylo- 
phora 611, 613, 617; superbci- 
alis 617; unilateralis 346 


Coronellaria 461 ; Castanopsidis 
464 

Corticium investiens 574; octo- 
sporum 574; radiosum 574; 
vagum 574 

Cortinarius 450, 491; armillatus 52; 
cinnabarinus 576; croceofolius 
52, 576; cyanites 246; decipiens 
52; elegantior 52; flavifolius 576; 
gentilis 52; ioides 576; pholideus 
52; purpurascens 576; semisan- 
guineus 576 

Cortinellus 449, 450; bulbiger 450; 

Shiitake 450 
Coryne sarcoides 573 
Corynelia brasiliensis 390 
Coryneum Rhododendri 364; Rho- 
dodendri fusoideum 364; trisep- 
tatiim 364, 578 

Craterellus cantharellus 574; cor- 
nucopioides 574; odoratus 574 
Craterium aureum 307 
Creolophus 343 
Creonectria cucurbitula 572 
Crepidotus applanatus 576; haerens 
576; herbarum 52, 576 
Cribraria cuprea 299; elegans 571; 
intricata 571; intricata dicty- 
dioides 571; languescens 299; 
laxa 299; rufa 295, 299; splendens 
300, 571 ; tenella 571 
Crinipellis 20; scabella 20; zonata 
19 

Cronartium Quercuum 574 
Crossopsora Antidesmae-dioicae 
145 

Crucibulum 650, 653, 654; vulgare 
. 219, 577 

Cryptococcus Fagi 178, 182, 186 
Cryptodiaporthe aculeans 572 
Cryptospora Caryae 55, 56 
Cryptosporiopsis 514, 515, 521 
Cucurbitaria 78; echinata 78; se- 
tosa 78 

Cyathicula petiolorum 573 
Cyathus 217, 650, 652; pallidus 
219; stercoreus 219; striatus 651, 
652 

Cylindrosporium 539; acerinum 
578; Fraxini 527, 528, 536, 537, 
539; hiemale 578; irregulare 361; 
saccharinum 578; viridis 527, 
528, 535, 537, 539 
Cyphella cupulaeformis 574 
Cystogenes 159 

Cystopage 251; lateralis 251-253, 
255, 267; subtiUs 254, 255, 268 

Dactylella tylopaga 258 
Dactylium 49; dendroides 49, 578 
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Daedalea confragosa 575 
Daldinia conceiitrica 572 
Darluca Filuni 578 
Dasyscypha Agassizii 573; cerina 
573; nivea 573 

Dasyscyphella 461; palmae 464 
Delicatula integrella 495 
Dendrogaster 200; elasmomyce- 
toides 199, 200, 209 
Depazea 661; Sorghi 661 
Dermatea 399, 510, 514; acericola 
512; acerina 510, 514, 516, 517, 
521; balsamea 573; carnea 510, 
514; carnea f. seriata 511, 512; 
Cerasi 573; cinnanioniea 515; 
parasitica 399, 401, 402; quercina 
f. Aceris 511, 512; simillima 511, 
512, 515 
Dermea 522 
Desmidiospora 187 
Diachea bulbillosa 300, 571;caespi- 
tosa 300; cylindrica 300; leuco- 
podia 57l; miyazakiensis 300; 
spleiidens 300; subsessilis 300 
Dianema corticatum 301 
Diaporthe 54, 55, 62, 398, 667 ; 
Caryae 55; Fagi 55; leiphaemia 
55; megalospora 55; micro- 
stroma 62; strumella 55; stru- 
mella longispora 55; tiliacea 55 
Diatrype afflata 331; Clypeus 75; 
grandinea 74; hypophlaea 75; 
microplaca 77; vStigma 331 
Diatrypella 59; discoidea Alni 572 
Dictydiaethalium plumbeum 571 
Dictydium cancellatum 571 
Dictyocephalos 609 
Dictyostelium 634, 644, 646, 648; 
brevicaule 646, 647; divscoideum 
641, 642, 644, 649; lacteuni 646; 
minutum 634, 635, 637, 639-648; 
mucoroides 636, 639, 641, 642, 
645, 647, 648, 649; purpurcum 
641, 647, 648 

Dictvuchus 593-597; monosporus 
228, 231 

Diderma effusum 571; hemisphae- 
ricum 571; ochraceum 301; radi- 
atum 295, 301 ; roanense 296, 
301; rugosum 571; spumarioides 
301; testaceum 571 
Didymella 62 

Didymium 303; anellus 303; com- 
planatum 302; crustaceum 571; 
dubium 302, 303; Listen 302, 
303; nigripes 571; ochroideum 
303; parietale 303; squamulosum 
303, 571; Wilczekii 302; xantho- 
pus 571 
Dietelia 150 


Dimerosporium 394, 404; aerugi- 
nosum 393, 394, 397, 401; Tsugae 
572 

Diplodia 69-72; natalensis 72; 

sarmentorum 69 
Diplonaevia 401 
Dispira cornuta 186 
Dothichiza 530, 533 
Dothichloe atramentosa 572 
Dothidea 398 
Dothidella Mikaniae 394 
Dothideovalsa eutypoides 332; 

Turnerae 332 
Dothiopsis 530 

Dothiorella Cydoniae 361; Justi- 
ciae 398; Mali 361; Mali fructus 
361 

Drosophila floridana 445, 448 

Echinodontium 343 
Elaphomyces appalachiensis 572; 

variegatus 572 
Elasmomyces 200 
Elsinoe 338, 340; Canavaliae 338; 

Fawcetti 339; Randii 339 
Endochytrium 356, 357, 359, 632; 
digitatum 356; maxima 356; 
oophilum 356; operculatum 356, 
357, 629; pseudodiatomum 357 
Endocochlus 251; gigas 265 
Endogone 196; rosea 214 
Endophyllum emasculatum 150 
Endosynchytrium 356 
Endothia parasitica 572 
Enerthenema papillatum 571 
Entoloma alachuanum 443; cus- 
pidatum 577; cyaneum 577; per- 
nivosum 444 

Entonaema liquescens 39 
Entophlyctis 356, 357, 359; pseudo- 
distomum 357 

Epidermophyton floccosum 116; 
inguinale 116 

Erysiphe Cichoracearum 572 
Escherichia coli 634-638, 642, 645 
Euachlya 275 
Euallomyces 159 
Eutypella 59, 61, 63 
Everhartik lignatilis 187 
Exidia glandulosa 574 

Fabraea Melastomacearum 399, 
403 

Favolus Rhipidium 575 
Fenestella 78 
Filoboletus 422 
Fistulina hepatica 575 
Fustulinella 422 

Flammula 487, 504; amarissima 
287; polychroa 577; praefloccoaa 
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287; scamba 487-489, 497, 504, 
505 

Fomes 181, 183; applanatus 101; 
conchatus 102; connatus 575; 
igniarius laevigatus 575; lobatus 
575; occidentalis 99, 101; Pini 
102, 575; poniaceus Crataegi 

102; 'subroseus 575 
Fracchiaea heterogenea 572 
Fuckelia grandinia 74 
Fuligo cinerea ecorticata 304; in- 
termedia 304, 305; muscorum 
301; septica 304, 305, 571; septica 
rufa 571 

Fusarium 345, 580, 583, 589-591; 
avenaceum 581, 582, 584, 585, 
587, 590; oxysporum 590; oxy- 
sporum f. niveum 581, 582, 584, 
587; Solani 581-585, 587, 590; 
Solani f. Cucurbitae 581-583, 
585, 587 

Fusicladium Robiniae 578 
Fusicoccum 55 

Galera 210, 445; caespitosa 448; 
floridana 448 

Galerula caespitosa 445, 448; flori- 
dana 445, 448; Kellermani 445 
Gasterella 198; lutophila 198 
Gasterellopsis 198 
Gautieria 205 

Geaster 270, 272; limbatus 139, 
141, 142; limbatus pacificus 139, 
140, 142; rufescens 139, 141 
Geoglossum glabrum 573 
Gibberidea 78; setosa 78 
Gibellula arenearum 578; pulchra 
578 

Gloeoglossum difforme 573 
Gloeosporium 539; femigineum 
363; Fraxini 527; Ilicis 363; 
papulatum 364; punctiforme 527, 
528, 536, 538, 539; Rhododendri 
363 

Gloiodon 343; strigosus 17 
Glonium stellatum 572 
Gnomonia ulmea 572 
Gomphidius 423 
Gonapodya 288 

Gonatorrhodiella 179, 181-184, 186, 
187; coccorum 181, 182, 186; 
eximia 181, 183, 186; Highlei 
178, 179, 181-186; parasitick 179, 
181, 183, 184, 186 
Goplana Dioscoreae 145 
Graphium Hamamelidis 578 
Guignardia^ 81 ; Magnoliae 81 
Gymnoconia Peckiana 574 


Gymnopilus 281; amarissimus 280, 
287; Nashii 281; praefloccosus 
280, 287 

Gymnopus subagricola 439, 448; 

Tricholoma 439, 448 
Gyrodon 415, 418, 421, 422, 423; 
Ballouii 422 ; calif ornicus 422 ; 
Housei 422; lividus 415, 421; 
tennesseensis 422 
Gyrophragmium 609 
Gyroporus 418, 422 

Haplosporella 398; Justiciae 393, 
398, 399, 402 

Hebeloma 490, 491; porphyro- 

sporum 490, 492, 504; sarcophyl- 
lum 490, 492, 504 
Helicocephalum 187 
Helotium 461; belisense 465; epi- 
phyllum 573; phyllophilum 573; 
Piceae 465, 466; saprophyllum 
573; scutul^ 573; sulphuratum 
465; sulphuratum Piceae 465 
Helvella atra 573 

Hemitrichia 296; clavata 571; im- 
perialis 296; Serpula 571; Ves- 
parium 571 

Hendersonia 375; culmicola 663; 
mollis 374 

Hirsutella 345-348; lecanicola 347; 

nodulosa 347; subulata 346-348 
Histoplasnia 107, 108; capsulatum 
103-110, 112-117 

Hydnangium 201 ; monosporum 
201; oregonense 200 
Hydnellum 343 
H.ydnochaete 343 
.Hydnodon 343 
Hydnotria cubispora 574 
Hydnum alboniger 575; Ellisianum 
575; fennicum 575; fuligineo- 
yiolaceum 575; graveolens 575; 
imbricatum 575; ochraceuni 575; 
repandum 575; rufescens 575; 
strigosum 17; velutinum 575 
Hydrocybe ceracea 19; conica 19, 
440; cuspidata 19; foliirubens 
440, 448 

Hygrophorus conicus 577; folii- 
rubens 448; Graciae 19; margi- 
natus 577; miniatus 577; Peckii 
577 

Hymenochaete corrugata 574; 

rubiginosa 574; tabacina 574 
Hynienogaster 200; minimus 197, 
198; Remyi 198 
Hymenostilbe 347 
Hypholoma 1-5, 16, 504; ano- 
malum 2, 3, 5, 13, 16; californi- 
cum 499, 501, 502, 504, 505; 
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delineatum 577 ; elongatipes 3, 
5; fasciculare 577; floridanum 
448; hydrophilum 499, 501; per- 
plexum 280; Poly trichi 5, 6; 
squalidellum 6, 8; udum 1, 3-5, 
7-9; viscidipes 3-5 
Hypochnus fumosus 574; fuscus 
325; polyporoideus 575; rubigi- 
nosus 575 

Hypocrea 184; chlorospora 183; 
gelatinosa 572; patella 572; rufa 
572; rufula 572 

Hypodernia brachysporum 572; 
commune 572 

Hypomyces 49, 184, 590; aurantius 
5/2; chrysospermus 572; lacti- 
fluorum 572; rosellus 572; Solani 
582, 585 

Hypothele repanda 343 
Hypoxylon 74-76, 78, 320, 325, 
3M; afflatum 331; aquila 325, 
327; Broonieianum 77; cinctiim 
77; clypeus 324; comniutatum 
573; fuscum 573; grandineum 
74; hypophlaeum 75; maculum 
75; m^iterraneum 75-77, 323, 
324; microplacum 77; nummu- 
lariuni 318, 320-322; regium 75, 
76, 323, 324; repandoides 75, 76; 
rubiginosum 78, 328, 573; tinctor 
76 

Hysterangium 205, 206; affine 204, 
205; aureum 201; cistophilum 
205; clathroides 202, 204; clath- 
roides crassum 202; crassirhachis 
205; crassum 202-204; Darken 
205, 206; Fischeri 205; Phillipsii 
205. 206; separabile 202, 203- 
205; Sctchellii 204, 205 
Hysterium insidens 573 
Hysterographium Mori 573; vul- 
vatum 573 

Illosporlum caespitosum 578 
Inocybe 1, 3, 12, 15, 52; alachuana 
281; capucina 12; ciimamomea 
9-11, 16; confusa 14; eutheles 
11; eutheloides 282; fulvella 52; 
geophylla 15; hirtella 14; insig- 
nis 10, 11, 16; intricata 12; 
leptophylla 52; lilacina 577; 
luteifolia 10, 12-14, 16; nodulosa 
12, 283; ochraceomarginata 14; 
pallidobrunnea 11; paludinella 
281; prae-echinulata 281; prae- 
nodulosa 282; prominens 284; 
radiata 52, 284; scabella 52; 
subeutheloides 282; aubnodulosa 
283; Bubprominens 283 
lonomidotis fulvo-tingens 573 


Irpex cinnaniomeus 575; farinaceus 
575 

Isaria arachnophila 347, 348; fari- 
nosa 578; doccosa 346, 347 
Isariopsis clavispora 578 
Isoachlya unispora 275 
Isotexis 338 

Ithyphallus Murrillii 44, 48; rubi- 
cundus 48 
Ixechinus 422 
Ixocomus 418, 420, 423 

Keithia Juniperi 39 
Khekia 57-59; ambigua 57 
Klastopsora Elettariae 380 
Kleistobolus pusillus 305 
Kommamyce Bulliardi 321 
Krombholzia 421 
Krombholziella 421 
Kuehneola uredinis 574 

Lachnum sulfureum 573 
Lactaria Allardii 577; arcuata 440; 
atroviridis 577 ; camphoratus 577 ; 
chrysopheus 577; cinereus 577; 
corrugis 577; croceus 577; deli- 
ciosus 577; fuliginosus 577; Ge- 
rardii 577; glaucescens 577; glu- 
tinosa 18 ; griseus 577 ; hy gro- 
phoroides 577; indigo 577; 
lignyotus 577 ; maculatus 577 ; 
niucida 18; piperatus 577; plin- 
thogalus 577; pyrogalus 577; 
rimocellus 577; rusticanus 577; 
subdulcis 577; subplinthogalus 
577; subpurpureus 577; theio- 
galus 577; trivialis 18, 577; vel- 
lereus 577; volemus 577 
Laestadia Magnoliae 81 
Laetinaevia 40^1; Blechni 399, 401, 
402 

Lagenidium 358; pygmaeum 357, 
358 

Lamproderma arcyrionema 571 ; 
columbinum 296, 571; violaceum 
305 

Lanopila 272 
Lasiosphaeria ovina 573 
Lentinus 450, 451; edodes 451; 
pulcherrimus 20 

Lenzites betulina 575; saepiaria 575 
Leocarpus fragilis 571 
Leotia lubrica 573; stipitata 573 
Lepidoderma 302; tigrinum 296, 
305 

Lepiota abruptibulba 286; floridana 
286; Grangei 577; lutea 577; 
Morgani 6^, 667; puellana 52; 
rhodopepla ‘ 439; Bt^bfulvaitra 
438; Bubrhodopepla 438 
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Leptonia strictius 577 
Leptosphaeria avenaria 375, 378 
Leptostroma Camelliae 217-219, 
650 

Leptostromella Bignoniae 363 
Leptothyrium foraminulatum 578; 
parvulum 362 

Leucogaster citrinus 207 ; levi- 
sporus 206; magnatus 207 
Leucophlebs magnata 207 
Licea flexuosa 295, 301 
Ligniera vascularum 118, 124, 129 
Lizonia bertioides 393; Uleana 
393, 401 

Ly cogala epidendrum 306, 571; 
epidendrum exiguum 571; epi- 
dendrum tessellatum 306 
Lycoperdon 354, 355; fuscum 577; 
gemniatum 577 

Macrophoma phacidiella 578 
Maireella 391, 394-398, 401, 402; 
andina 396, 402; bertioides 390, 
393-397, 401, 402; guianensis 
397; maculans 391, 393, 397, 401; 
melioloides 394-396, 402 
Manginia 339 
Manina 343 

Marasmius 498, 504; albiceps 577; 
androsaceus 577; candidus 488, 
492-495, 497, 498, 504; candidus 
setulosus 488, 493, 496, 503, 505; 
chordalis 498, 499, 504; elonga- 
tipes 491; felix 577; languidus 
495; limonispora 498, 499, 504; 
magnisporus 492, 495, 504, 505, 
577; resfnosus 577; siccus 577; 
subnudus 577 

Marasonia 529; Fraxini 527-529, 
533-535, 538; Populi 578 
Massarina 62 
Massarinula 62 
Melachroia xanthoniela 462 
Melanconis 667 
Melanobasidium 339 
Melanbbasis 339 

Melanomma 331; afflatum 331; 

pulvis-pyrius 183, 331 
Meliola bidentata 573 
Merulius molluscus 575 
Microsphaera 21; Alni 21; Alni 
Vaccinii 573; Platani 21 
Microsporum Audouini 116 
Mindeniella 288, 289, 291, -292; 

spinospora 288, 290, 292 
Mollisia fumigata 573; melaleuca 
573 

Monochaetia 364; camptosperma 
578; Desm'azierii 578 
Montagnites 609 


Mutinus Curtisii 577 
Mycena 491, 503, 505; amicta 491; 
capillaripes 491 ; carolinensis 577; 
clavicularis 577; epipterygia 49; 
galoppus 577; haematopus 491; 
idiolens 52; immaculata 52; 
leaiana 577; lenta 52; odorifera 
577; rubromarginata 577; sub- 
caerulea 491; trichoderma 52; 
vitilis 52; wyomingensis 50-52 
Mycosphaerella 79, 81, 531-533, 
664; aquatica 79; Bumeliae 79; 
caroliniana 79; Catesbe 3 ri 80; 
Comi 80; cornifolia 80; effigu- 
rata 531-538; fraxinicola 527, 
530, 532, 533, 538; Gordoniae 80; 
maculiformis 333; nigrita 333; 
oleina 80; psndna 80; spleniata 
333; stophylina 80 
Myriangium Duriaei 573 
Myrmaeciuin subaquila 62 
Myzocytium 3^ 

Naematelia nucleata 574 
Naucoria 3, 5, 503; badia 502-504; 
caespitosa 487, 489, 504; coUybii- 
formis 284; obtusissima 5; ver- 
nalis 52 

Nectria 178, 183, 184, 186; cinna- 
barina 185, 186, 573; coccinea 
178, 179, 181-186; Coryli 185, 
186; cucurbitula 185, 186; ditis- 
sima 178; flavo-ciliata 573; gal- 
ligena 185, 186; ochroleuca 573; 
Peziza 573; resinae 130 
Netnatoloma 1, 4 

Neocosmopora 108; vasinfecta 108, 
116 

Neurophyllum clavatum 486 
Neurospora 554, 605, 608; sitophila 
608; tetrasperma 540, 543-554 
Niptera parasitica 399 
Nolanea avellanea 285; dysthales 
577; subavellanea 285 
Nowakowskiella 632; elegans 625; 
ramosum 625 

Nummularia 74, 75, 77, 318, 322, 
331; anthracina 321, 323; aus- 
tralis 75, 76; Broomeiana 77; 
Bulliardi 74, 76, 318, 320-324; 
clypeus 75, 76, 318-324; discreta 
74, 75; gracilenta 77; hypophlaea 
75;. macula 75; mediterranea 75, 
323, 324; microplaca 77; num- 
mularia 320, 321; regia 75, 323, 
324; regia mediterranea 323, 
324; repandoides 75, 318, 323, 
324; scutata 77; tinctor 573 
Nummulariola nummularia 321 
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Ocellaria 516, 522; ocellata 515 
Odontia arguta 575 
Oidium obductuni 21 
OHgonema ilavidum 571 
Olpidiopsis 126 

Olpidium 118, 126, 357, 358; 

Stigeoclonii 357 

Oniphalia floridana 448 ; gracilis 
52; stromboides 577 
Omphalina floridana 440 , 448 
Ophiostoma 481 
Otthia 397 

Panus levis 577; stipticus 577 
Papulaspora Candida 578 
Paragyrodon 421 

Parodiella 393; caespitosa 393, 394, 
401; dothideoides 394 
Patella albida 573; scutellata 573 
Paxillus 422, 504; alienus 487; 
atrotomentosus 577 ; corrugatus 
24; involutus 577; panuoides 
577 ; scambus 487 ; tricholonia 
487 

Paxina fuscicarpa 573; hispida 573 
Peckiella lateritia 573 
Peniophora Pirina 575 
Pcrichaena chrysosperma 571 
Periconia Azaleae 365 
Peripherostoma 569 
Peronospora 171, 173; corydalis 
336; Ficariae 360 
Pestalotia macrotricha 578 
Pezicula 510, 514-517. 521, 522; 
acericola 510, 514, 516, 517, 521; 
Alni 516, 517; amoena 515, 516; 
aurantiaca 516, 517; carnea 510, 
512, 514-517, 520, 521, 573; cin- 
namomea 514-517; quercina 515; 
quercina Alni 515; Rubi 573; 
subcarnea 517, 518, 520, 521 
Peziza 411, 413; badia 573; cin- 
namoni^ea 515; diluta cinnamo- 
mea 515; domiciliana 411; vio- 
lacea 573 

Phaeoniarasmius 503 
Phakopsora 150, 151, 380; Elet- 
tariae 380 , 387; formosana 380; 
Oplismeni 143 , 144; Pachyrhizi 
144; Zizyphi- vulgaris 43 
Phallus Ravenelii 343 
Phellodon 343 
Phellorinia 609 
Phlebopus 422 
Phleogena faginea 574 
Phlyctaena Tiliae 361 
Pholiota 281, 367, 369; erinacea 
502-504; magnivelata 367 , 368, 
370; unicolor 53 


Phoma 656; herbarum 336; insid- 
iosa 659, 660 
Phomopsis 55 

Phragmodiaporthe 54 , 55; aculeata 
55, 57 , 58, 63; Caryae 54, 55 , 57, 
58, 63 

Phragmonaevia 401 
Phyllachora Lespedezae 573; vul- 
gata 573 

Phyllactinia corylca angulata 21 
Phylloporus 418, 419, 423, 656; 
rhodoxanthus 419; squarrosoides 
419 

Phyllosticta 658; anthoxella 657 , 
658; Asiniinae 17; Dactylidis 
656; glumarum-Setariae 659, 
660; glumarum-Sorghi 659, 660; 
Hesleri 360 ; Iteae 360 ; maxima 
578; Mitellae 360; Nyssae 578; 
Owensii 655 , 656; Penicillariae 
659, 660; phari 659, 660; Roglerii 
657, 658 ; Sacchari 659, 660; 
Setariae 659, 660; smilacina 578; 
Sorghi 660, 661; sorghina 656- 
662; striolata 656; viridis 527, 
539 

Physalacria inflata 246 
Physalospora 69, 70; gossypina 72; 

rhodina 72; Rhododendri 573 
Physarum 302; Bilgramii 306 ; 
cinereum 571; citrinellum 571; 
citrinum 306; contextum 571; 
globuliferum 306, 307, 571; late- 
ritium 571; leucopus 571; li- 
lacinum 306; Listeri 307, 571; 
mejleum 571; murinum 306; 
mutabile 307; nucleatum 571; 
nutans 571; ovisporum 308; 
penetrale 571; psittacinum 571; 
pulcherrimum 571 ; sinuosum 
571; sulphureum 572; sulphur- 
eum sessile 572; superbum 308, 
572; tenerum 572; viride 572 
Physocladia obscura 625, 627, 630 
Physoderma 118 
Physopella 381 
Phytophthora 248, 449 
Piggotia 526, 527; Fraxini 526, 528, 
530, 533, 537-539 
Plasmodiophora 118 
Plasmopara viticola 572 
Platygloea Peniophorae 574 
Plectania occidentalis 40 
Plectodiscella 338 
Plenodomus fuscomaculans 590 
Pleosphaeria 78; echinata 78 
Pleospora 78 

Pleurocolla compressa 578 
Pleurotus ^iseus 577; petaloides 
577; porrigens 486 
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Pluteolus calestus 577; coprophilus 
577 

Pluteus admirabilis 577; cervinus 
577; citrinus 444; leoninus 444; 
nanus 577 

Podaxis 609, 610; loandensis 610; 
pistillaris 610; pistillaris pauro- 
spora 610 

Polyporoletus 418, 422; sublividus 
29, 422 

Polyporus 181; abieticola 92, 93; 
abietinus 575; albellus 93, 101; 
anceps 93; biformis 101; borealis 
97; canadensis 93, 97, 99; canalic- 
ulatus 100; cinnamomeus 575; 
confluens 95; cristatus 97, 575; 
durescens 98-100; elegans 575; 
Ellisii 95; fissilis 575; Flettii 
507-509; galactinus 98; hirsutus 
575; illudens 95, 96; immitis 98; 
lineatus 99, 101; lucidus 101; os- 
seus 97; pargamenus 93, 575; 
Pes-Caprae 95, 101, 575; pocula 
575; pUbescens 93, 575; radiatus 
575; retipes 95; Schweinitzii 
575; scrobkulatus 91, 92; semi- 
pileatus 575; semisupinus 93, 
576; Spraguei 98, 100, 576; sub- 
cartilagineus 90, 92; sulphureus 
136, 576; sylvestns 94, 101; um- 
bellatus 97; versicolor 576 
Polysphondylium pallidum 636; 

violaceum 636, 649 
Polythrincium Trifolii 578 
Poria spissa 576; subacida 576 
Porphyrellus 418, 421 
Propolis faginea 573 
Prdsthecium 54, 667 
Protogaster 206 
Prototrichia metallica 572 
Psathyra 2 

Psathyrella 2, 500, 501; chondro- 
derina 499, 501; hydrophila 488, 
4^-502, 504, 505; madeodisca 
499; obiongispora 499 
Pseudographium hispidulum 578 
Pseudolpidiopsis 126, 127 
Pseudomonas fluorescens 634, 638 
Pseudoplectania nigrella 40 
Pseudotrichia 57, 59, 61, 62; aurata, 
58, 60, 63; stromatophila 60 
Pseudovalsa 54, 56, 58, 667 ^ Fair- 
mani 55, 56; longipes 58 
Psilocybe 1-3; elongata 5; squali- 
della 9; squalidella caespitosa 7; 
squalidella deformata 9; squali- 
della macrosperma 7-9; uda 
telongata 5; nda Poly trichi 5 


Puccinia aestivalis 151; Airiae 146; 
angustata 43; angustata angusta- 
toides 43; angustata typica 43; 
argentata 152, 153; Buchnerae 
382, 385; burnianica 151; calo- 
sperma 148; Cannae 43, 386; 
Circaeae 574; citrata 146; con- 
quisita 66; costina 381, 382; 
cumula 385; Cynodontis 147; 
Digitariae 144, 147; eluta 148, 
149; Engleriana 148, 149; Evo- 
diae 382, 384, 385; exhausta 148; 
exoptata 64, 66; extensicola 66; 
extensicola Solidaginis 574; fal- 
lax 150; ferruginea 382; Fimbri- 
stylidis 65; hennopsiana 64; 
heroica 382-384; indotata 66, 67; 
Jussiaeae 44; kentaniensis 385; 
Koniarovi 152, 153; Kuhniae 45; 
largifica 382, 385, 386; levis 147; 
Linkii 42; Lyngbyei 67; macro- 
carya 383, 384; marylandica 574; 
minutissima 45; morobensis 148, 
149; Oreoboli 65, 66; orientalis 
147; Palicouriae 150; papuana 
65, 66; paulula 148; Poae-sude- 
ticae 146; Pogonatheri 146; pyg- 
maea 147; Romagnoliana 64; 
rubigo-vera 147; rufipes 146; 
Scirpi 45; Scirpigrossi 65; Scle- 
riae 65, 67; Sorghi 146; sub- 
striata 45; Tabernaemontanae 
149; tenuis 574; Thwaitesii 149; 
Unciniarum 68; Verbesinae 574; 
versicolor 381; xanthopoda 65 
Pucciniastrum Agrimoniae 574; 

• Boehmeriae 143; Hydrangeae 
574; Potentillae 380; Pyrolae 45 
Pulveroboletus 418, 420 
Pustularia gigantea 466, 579 
Pyrenophora 78 
Pythiomorpha 449 
Pythium 124, 248. 249, 449, 630- 
632; ultimum 249 

Ramularia 49; Coleosporii 49 ;\ 
Oxalidis 578 

Ravenelia Clemensiae 381 
Retinocylus flavus 130 
Rhinotrichum laevisporum 22 
Rhipidium 288, 291, 292 
Rhizoctonia Solani 124 
Rhizophidium pollinis 358 
Rhizophlyctis rosea 627, 632 
Rhizopogon 206; brunnescens 196; 

villosiuus 196 
Rhytisma Vaccinii 573 
Robillarda Agrostidis 663 
Rosellinia 324, 325, 328; aquila 324, 
326, 328; byssiseda 327, 328; 
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Clavariae 573; corticium 326, 
322, 329; imposita 329; subicu- 
lata 573; thelena 326 
Rozella 173; Allomycis 169-171 
Russula abietina 53; albidula 441; 
aurantialutea 53; crustosa 577; 
decolorans 53, 442; densifolia 
442; flava 443; fragilis 53; pecti- 
natoides 577; puellaris 53; pu- 
silla 286; roseipes 53; rubescens 
577; dubalbidula 441; subdensi- 
folia 441 ; subflava 442 ; sub- 
incarnata 442; subpusilla 285; 
tenuiceps 53; Westii 443 
Rutstroemia macrospora 573 

Saccobolus Kerverni 40 
Saprolegnia 259, 592, 594-597; 

delica 592, 594, 595 
Sarcodon 343 

Sarcosoma carolinianum 574 
Sarcosphaera 466; coronaria 466, 
579; gigantea 466, 579 
Schizophyllum commune 246 
Schizoxylon hisigne 574 
Schroeteriaster 380; Elettariae 380 
Scleroderma 212; cepa 578; Ge- 
aster 578; vulgare 578 
Sclerotinia 108; sclerotiorum 108 
Scoleconectria balsamea 573 
Scolecotrichum graminis 336, 655 
Scutiger oregonensis 95 
Sebacina incrustans 574 
Secotium 210, 609; arizonicum 

354; eburneum 207, 209; longipes 
209; lutescens 210; nubigeiium 
209, 210; pingue 209, 211; poly- 
trichoides 209, 211 
Sedecula 212; pulvinata 209, 212, 
213 

Sepedonium 108; chrvsospermum 
103-108, 110-117, 578 
Septobasidium castaneum 410; 
Curtisii*574; Mariani 47; sinuo- 
sum 410 

Septochytrium variabile 625 
Septogloeum Fraxini 527 
Septoria 372, 376, 379, 665, 666; 
acerella 362; acerina 578; Am- 
mophilae 376; anthoxina 658; 
arenaria 376; Avenae 378; Bes- 
sevi 533; betulicola 578; Cacaliae 
578, 666; Elymi 375, 376; ely- 
micola 376; Farfarae 362; far- 
faricola 362; Negundinis 362; 
Pachyaandrae 362; Rubi 578; 
Rubi pallida 578; Secalis 664; 
Secalis Stipae 657, 664; stipina 
665 ' 

Serratia marcescens 634, 638, 639 


Skierka Clemensiae 145, 149; phi- 
lippinensis 145 

Solenia anomala 575; Brenckleanus 
575; fasciculdta 575 
Sparassis crispa 575 
Sphaceloma 338-340; ampelinum 
339, 340 

Sphaerella 78, 79, 531; aquatica 
79; Bumeliae 79; caroliniana 79; 
Catesbeyi 80; cornicola 80; effi- 
gurata 532, 533; fraxinea 532, 
539; Fraxini 531, 532; Gordoniae 
80; maculiformis 531, 532; Mag- 
noliae 81; nigrita 333; oleina 80; 
punctiformis 79, 531, 532; pyrina 
80; quadrangulata 532; Sapindi 
532; staphylina 80 
Sphaeria 321; afflata 330; anthra- 
cina 319, 321; anthracodcs 319; 
aquila 324, 325, 327-329; aquila 
corticium 329; arctiata 57; bys- 
siseda 324-326, 328, 329; bys- 
siseda fusca 325; byssiseda 
grisea 325; clypeus 75, 76, 319, 
320, 322, 324; Corni 80; corti- 
cium 327-329; diffusa 319; effi- 
gurata 533; fraxinicola 533; im- 
posita 328, 329; macula 75, 319, 
320; Magnoliae 81; mamniosa 
327; marginata 76; mediterranea 
75, 76, 323, 324; nummularia 76, 
318-322, 324; nummularia striata 
322; orbicularis 319; pachyloma 
319; papillosa 327; purpureo- 
fusca 327-329; Staphyleae 80; 
stigma 320 

Sphaeronema 474, 514; acerinum 
514, 515; pruinosa 578 
Sphaeropsis 663; Ellisii 578; malo- 
rum 71, 72 

Sporocybe 366; Azaleae 365; Rhois 
578 

Sporotrichum badium 325; fuscum 
325; Gougeroti 108; Quercuum 
578; Schenkii 108; stuposum 325 
Stagonospora 375, 376, 378; 'are- 
naria 371-378, 662, 665; arenaria 
minor 376; Arrhenatheri 373, 
376, 378; subseriata 657, 662, 
663; subseriata maculata 657, 
662 

Stamnaria equiseti 462 
Steccherinunj 343 ; septentrionale 
343 

Stemonitis 309; axifera 572; fusca 
308, 572; pallida 572; splendens 
572; virginiensis 308, 3(^ 
Stereum 21; ambiguum 575;.Bur- 
tianum 575; Chaillettii 575; las- 
ciatum 575; lobatum 575; ^Mur- 



716 


Mycologia, Vol. 33, 1941 


rayi 21; pallidum 575; rairieale 
575; Ravenelii 575; rugosum 
575; sanguineolentum 575; sul- 
catum 575 

Stictis 310; camea 311, 312; Coc- 
colobii 311, 313, 316; Conocarpi 

310, 311, 314, 315; fiUcicola 311, 
312, 315, 316; lophodermioides 

311, 315; Musae 311-313, 316; 
Pimentae 311, 313, 314, 316; 
radiata 310-312, 315, 316 

Strobilomyces 415, 418, 422; stro- 
bilaceus 29, 415, 576 
Stropharia 4, 5, 9; bilamellata 
tomentoaa 446; cyaneacena 279; 
depilata 279; distans 53, 279; 
Hardii 577 ; longistriata 501 ; 
semigloboides 4; aubumbonatea- 
cena 2M; umbonatescens 280 
Stylopage 267; hadra 249; leio- 
hypha 249 

Synchytrium 118, 356; Cotulae356, 
359; decipiens 572 

Teichospora 78 

Thelephora anthocephala 575; vi- 
alis 575; vinosa 325 
Thelotrema 601, 605, 607; inter- 
positum 601, 604f 605, 607 
Thielaviopsis paradoxa 481 
Thraustotheca 594; clavata 592, 
594 

Thyridaria aurata 59-61; aurata 
stromatica 59, 60 
Tilletia 155; Buphorbiae 155-157 
Titania 667 

Trachypus 418, 421; rugosiceps 421 
TrCfmella lutescens 181, 183 
Tremellodendron merismatoides 
574; pallidum 574 
Tremellodon gelatinosum 574 
Trichia alpina 309; Botrytis 295, 
572; decipiens 295, 572; erecta 
572; favoginea 572; floriformis 
572; persimilis 572; subfusca 
572; varia 572 

Trichoderma 184; lignorum 181, 
183 

Trichoglossum hirsutum 574 
Tricholoma 1, 15, 440, 450; arcu- 
atum 53; brevipes 53; caligatum 
450; csmtidioaum 14, 15;. fallax 
484, 496; myomyces 15; sejunc- 
tum 577; terreum 15; tumidum 
53; vaccinum 450 

Trictephyton gypseum 116; inter- 
di^tale 117; rosaceum 116; vio- 
laceum 116 


Trichosterigma 346, 3f48 
Tromera resinae 130 
Tryblidaria 461; waahingtonenaia 
466 

Tubaria crenulata 285; subcrenu- 
lata 284 

Tuber separans 574 
Tubercularia vulgaris 578 
Tulostoma 609 

Tylopilus 418, 421 ; plumbeovio- 
laceus 33 

Tympanis conspersa 574 

Uleodothis andina 396 
Unguicularia 461, 467; oregonen- 
818 467 

Uredinella 405, 407; coccidiophaga 
407, 408, 410 ; 8pinulo8a 405, 406, 
409, 410 

Uredinopsis macrosperma 574; 
mirabilis 574 

Uredo Arthfaxonis-ciliaris 150; 
costina 381; cumula 385; dapailia 
67; Dioscoreae-filiformis 152; 
Dioscoreae-sativae 152; Erige- 
rontis 387; Erythrinae 152; geni- 
culata 151; Guacae 46; hiulca 
152; Kyllingiae 67; Lucumae 
46; Muaae 151; ogaoensis 150, 
151; operta 385; Ophiorrhizae 
153; Oplismeni 143; Palmifoliae'* 
151; paspalina 151; Paaaiflorae 
387; PoUiae 386; Polliniae-im- 
berbis 150; paeudocannae 386; 
segetum 565; segetum Avenae 
, 565; segetum decipiens 565; 
aubaolana 67; Themedae 151; 
themedicola 151; unciniicola 68; 
wantoatenaia 152 

Uromyces 380; Apludae 146; As- 
clepiadis 46; Commelinae 146; 
Cyanoddia 381, 382; Hedysari- 
paniculati 574; Holwayi 574; 
Hyperici 574; Krameriae 47; 
leptodermus 145; Lespedezae- 
procumbentis 574; Musae 152; 
Pegleriae 145; PhaseoH 381; 
pyriformis 146 
Urophlyctis 118 

Ustilago 565; Avenae 555-560, 
562-567;- decipiens 565; peren- 
nans 555-567 
Ustulina vulgaris 573 

Valsa apatela 56 

Venenaritts alliacaua 434, 448; 
flavorubescens 437 ; fratemoa 
436, 448; gemmatus volvatua 
437; tmdongiaporoa 434, 436, 
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448; roapokensis 435; solitarii- 
formis 435, 448; solitarius 435, 
436; suba^ceus 437, 448; sub- 
BolitariuB 435, 448; flubvirgini- 
anu8 286, 287; virginianus 17, 
287; virosiformis 436, 448; viro- 
sus 435 

Verticillium 120 

Volvaria speciosa 246 


Winterella Caryae 55 ^ 

Winteromyccs 393 ' 

Xerocomus 418, 420 
Xylaria Hypoxylon 573; polymor- 
pha 573 

Zoophagus 249 
Zythia resinae 130-134 
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